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Foreword 


This  report  summarizes  the  results  of  a  damage  tolerant,  material  property  data 
collection  and  reporting  program  conducted  under  USAF  Contract  F33615-91-C-5610. 
The  work  was  sponsored  by  the  Materials  Directorate  of  Wright  Laboratory  with  Mr. 
Jack  Coate  of  the  Systems  Support  Division  serving  as  the  project  monitor.  The 
technical  effort  was  conducted  between  June  1991  and  January  1994.  The  work  was 
performed  by  the  University  of  Dayton  Research  Institute  under  the  general 
supervision  of  Dr.  Joseph  P.  Gallagher  with  Dr.  Alan  P.  Berens  serving  as  Principal 
Investigator. 

This  final  report  comprises  eight  chapters  which  are  presented  in  five  voliunes 
as  follows: 


VOLUME 

CHAPTER 

DESCRIPTION 

1 

1 

Handbook  organization  and  content 

2 

Methods  of  calculation 

3 

Alloy  Steels 

4 

Stainless  Steels 

2 

5 

Nickel  Based  Super  Alloys 

6 

Titanium  Alloys 

3 

7 

Aluminum  2000/6000  Series  Alloys 

4  &  5 

8 

Aluminum  7000/8000  Series  Alloys 

A  detailed  listing  of  the  materials  represented  in  the  Handbook  is  contained  in 
the  preceding  Table  of  Contents.  In  the  body  of  the  Handbook,  the  pages  are 
numbered  within  chapters  and  the  relevant  portion  of  the  table  of  contents  is 
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AVAILABLE  DATA  FOR  NICKEL  ALLOYS 


PLANE  STRESS  AND  TRANSITIONAL  FRACTURE  TOUGHNESS 
OF  NICKEL  BASE  SUPER  ALLOYS  (WITHOUT  BUCKLING  CONSTRA] 
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1760F1HRWQ  1325F  8HRS  DISK  0.  0.33  3,39 


STRESS  CORROSION  CRACKING  THESHOLD  DATA 
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UNSPECIFIED  UNSPECIFIED  0.1  0.17  1.11  18.31 


da/dN  (in/cycle) 


d  ASTROLOY  901 

Condition/Ht; 

Form: 

Specimen  Type:  SENT 
Orientation: 

Stress  Ratio:  0.1 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.121  —  0.126  in. 
Specimen  Width:  2.5  in. 

Ref:  PW003 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


18.88  (min) 
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59.15  (max) 
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Error _ Error  - 
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da/dN  (in/cycle) 


ASTRO LOY  901 


Condition/Ht; 

Form: 

Specimen  Type:  SENT 
Orientation: 

Stress  Ratio:  0.1 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.121  —  0.126  in. 
Specimen  Width:  2.5  in. 

Ref:  PW003 


AK  (MPaVin) 
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AK  (MPaVin) 


Environment:  Lab  Air;  950T 


Environment:  Lab  Air;  11  GOT 
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14.98  (min) 
16. 

20. 

25. 

30. 

35. 

40. 

50. 

60. 

70. 

71.72  (max) 


2.63 

3.28 

6.29 
10.8 

16.4 

23.4 
32.8 

63.5 
124. 
249. 
281. 


17.59  (min) 
20. 

25. 

30. 

35. 

40. 

50. 

60. 

67.44  (max) 


7.56 

11.5 
19.7 

27.6 
36.2 
46.5 
79.0 

145. 

241. 


RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
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Figure  5.1.3.1.1  (Continued) 


ASTRO LOY  901 


Yield  Strength; 

Ult.  Strength: 

Specimen  Thk:  0.121  —  0.126  in. 
Specimen  Width:  2.5  in. 

Ref:  PW003 
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da/dN  (in/cycle) 


J  ASTROLOY  901 

Condition/Ht: 

Form: 

Specimen  Type:  SENT 
Orientation: 

Stress  Ratio:  0.5 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.12  —  0.124  in. 
Specimen  Width:  2.5  in. 

Ref:  PW003 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


_ 1  ACTPni  riY  om 
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'ef 

Condition/Ht: 

Form: 

Yield  Strength: 

^1^  Specimen  Type:  SENT 

Ult.  Strength: 

Orientation: 

Specimen  Thk:  0.12  —  0.124 

in. 

Stress  Ratio:  0.5 

Specimen  Width:  2.5  in. 

Ref:  PW003 

AK  (MPaVin) 
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AK  (KsiVin)  da/dN  (10‘^in/cycle) 
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Figure  5.1.3.1.2  (Concluded) 
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da/dN  (in/cycle) 


J  ASTRO LOY  901 

Condition/Ht; 

Form: 

Specimen  Type:  SENT 
Orientation: 

Stress  Ratio:  0.7 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.119  —  0.123  in. 
Specimen  Width:  2.5  in. 

Ref:  PW003 


Figure  5.1.3.1.3 
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ASTROLOY  901  tri 


Condition/Ht: 

Form: 

Specimen  Type;  SENT 
Orientation: 

Stress  Ratio:  0.8 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk;  0.117  in 
Specimen  Width:  2.5  in. 


AK  (KsiVin)  da/dN  (10'^in/cycle) 
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Figure  5. 1.3. 1.4 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  ASTROLOY  901 

Conditlon/Ht: 

Form: 

Specimen  Type:  SENT 
Orientation:  C— R 
Stress  Ratio:  0.5 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.122  in. 
Specimen  Width:  2.5  in. 
Ref:  PW005 
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AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10''^in/cycle) 


10.86  (min) 
13. 

16. 

20. 

25. 

30. 

35. 

40. 

45.80  (max) 


1.84 

2.55 

3.77 

5.94 

9.75 

14.3 
19.8 
28.5 

38.4 


AK  (MPaVin) 

4  10  40  100 


(2  of  2) 


-  1  '  1  ' I'FT 

- 1  '  1  'ITT 

- =C 

0 

-Ml  MM'I - 1  '  1  'I'I'I 

—  Environment: 

Lab  Air;  SOOT 

— 

10 

Environment: 

Lab  Air;  HOOT 

r 

— 

10-^ 

— 

10 

— 

— 

10*"^ 

— 

— 

<x> 

10’'  ^ 

<D 

_ 

— 

— 

O 

O 

— 

'v 

o  10 

— 

— 

— 

-- 

10  E 

— 

— 

_ 

— 

i«P  ..  . 

— 

-Z. 

z  io”^ 

_ 

— W 

— 

“D 

~r 

Jf 

— 

_ 

10  > 

\ 

_ 

— 

““ 

G 

o 

_ 

— 

- 

-o 

-6 

10 

— 

— 

— 

-5 

10 

— 

— 

— 

— 

10“^ 

— 

mi 

m 

— 

-6 

10 

M 

HHH 

— 

10-® 

10 


-2 


O 

>N 

o 


-3  I 

10  E 


-i 


10 


10 


10 


o 

T? 


4  10  40  100 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


11.04  (min) 
13. 

16. 

20. 

25. 

30. 

35. 

36.86  (max) 


3.90 

5.89 

9.84 

16.7 
26.5 

32.7 
37.9 
42.0 


RMS  ^ 
Error 
11.88 


Life  Prediction  Ratio  Summary 

, - , - - , - , — 

0.  .5  .8  1.25  2. 


RMS  % 

Error 
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Figure  5. 1.3. 1.5 
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da/dN  (in/cycle) 


ASTROLOY  P/M-H 


Condition/Ht:  2025F  3HR  AC  1 600F  8HR  AC 

Form:  Disk 

Specimen  Type:  WOL 

Orientation:  C-R 

Stress  Ratio:  0.05 

Environment:  LAB  AIR;1200'’F 


Yield  Strength:  135.8  ksi 
Ult.  Strength:  202  ksi 
Specimen  Thk:  0.5  in. 
Specimen  Width:  2.5  in. 
Ref:  PW004 
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da/dN  (mm/cycle) 


Figure  5.2.3.1  (Concluded) 
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^  ASTROLOY  P/M-W 

Condition/Ht:  2025F  4HRS  AC 
Form:  Disk 
Specimen  Type:  WOL 
Orientation:  C— R 
Stress  Ratio:  0.05 
Environment:  LAB  AIR;1200T 


1600F  8HRS  AC 

Yield  Strength:  153  ksi 
Ult.  Strength:  220  ksi 
Specimen  Thk:  0.5  in. 
Specimen  Width:  2.5  in. 
Ref:  PW004 


_ AK  (KsiVin) _ _  AK  (KsiVin) 

AK  (KsiVin)  da/dN  (10‘^in/cycle)  AK  (KsiVin)  da/dN  (1 0‘^in/cycle) 
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30958. 


12.48  (min) 
13. 
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Error  ^  Error  ^ 
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- 1  ASTROLOY  P/M-W 

1 - 1 

'  F 

Condition/Ht:  2025F  4HRS  AC 

1600F  8HRS  AC 

• 

Form:  Disk 

Yield  Strength:  153  ksi 

Specimen  Type:  WOL 

Ult.  Strength:  220  ksi 

Orientation:  C— R 

Specimen  Thk:  0.5  in. 

Stress  Ratio:  0.05 

Specimen  Width:  2.5  in. 

Environment:  LAB  AIR;1200T 

Ref:  PW004 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10’^in/cycle) 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


16.61  (min) 
20. 
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30. 
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40. 

45.34  (max) 


RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error  ^ 

16.00  .5  .8  kS  2.  0.  .5  .8  1.25  2. 


Figure  5.3.3. 1  (Concluded) 
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da/dN  (in/cycle) 


IN100 


Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.5 
Frequency:  0.2  Hz 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.401  —  0.5  in. 
Specimen  Width: 

Ref:  PW006 


Figure  5.4.3.1.1 


Figure  5.4.3. 1.2 
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da/dN  (in/cycle) 


^  IN100  I - 

Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation:  C— R 
Frequency:  0.3  Hz 
Environment:  LAB  AIR;1200°F 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.826  in. 
Specimen  Width: 

Ref:  PW006 


Figure  5.4.3. 1.3 
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IN100 


Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation:  C— R 
Frequency:  20  Hz 
Environment:  LAB  AIR;800T 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.5  in. 
Specimen  Width: 

Ref:  PW006 


AK  (KsiVin)  do/dN  (10‘^in/cycle)  AK  (KsiVin)  do/dN  (1 0'^in/cycle) 


12.40  (min) 

0.915 

13. 
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Life 
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Error 

Life 

Prediction 

Ratio  Summary 
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o7" 

- j - 1 - 

.5  .8 

1.25 

2. 
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.5  .8 

Figure  5.4.3.1.4 


do/dN  (mm/cycle) 


da/dN  (in/cycle) 


i  IN100  I - 

Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation:  C— R 
Frequency:  20  Hz 
Environment:  LAB  AIR;1200T 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.108  in. 
Specimen  Width: 

Ref:  PW006 


0  100 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 
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RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error  ^ 

8.06  0^  .5  .8  TS  2.  0.  .5  .8  1.25  2. 
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da/dN  (mm/cycle) 


Figure  5.4.3. 1.6 
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AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 
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RMS  5?  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
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5-34 


da/dN  (in/cycle) 


IN100 


Condition/Ht; 

Form: 

Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.1 
Frequency: 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.246  —  0.461  in. 
Specimen  Width: 

Ref:  PW006 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (1 0‘^in/cycle) 


RMS  55  Life  Prediction  Ratio  Summary  RMS  *  Life  Prediction  Ratio  Summary 
Error  _ _ _  Error  ^ 

11.70  0^  ^5  ^  1.25  2.  0.  .5  .8  1.25  2. 


Figure  5.4.3.1.7  (Concluded) 
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da/dN  (in/cycle) 


H  IN100  I - 

Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.1 
Frequency:  0.2  Hz 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.5  in. 
Specimen  Width: 

Ref:  PW006 
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AK  (KsiVin)  da/dN  (1 0’^in/cycle) 
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AK  (KsiVin) _ 


AK  (KsiVin)  da/dN  (10'®in/cycle) 
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Figure  5.4.3.1.8 
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da/dN  (mm/cycle) 


_ _ _ 1 

iM  1  nn 

I - 1 

I 

IlN  I  uu 

'e 

• 

Condition/Ht: 

Form: 

Yield  Strength:  169.1 

ksi 

Specimen  Type:  CT 

Ult.  Strength:  236.5 

ksi 

Orientation:  C— R 

Specimen  Thk:  0.25 

in. 

Stress  Ratio:  0.1 

Specimen  Width: 

Frequency:  0.2  Hz 

Ref:  PW006 

- - - - 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


17.57  (min) 
20. 

23.45  (max) 


RMS  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 

Error 
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da/dN  (in/cycle) 


iNlOO 


Condition/Ht; 

Form: 

Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.1 
Frequency:  30  Hz 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.5  in. 
Specimen  Width:  2.5  in. 
Ref:  PW003 


AK  (MPaVin) 
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AK  (KsiVin)  da/dN  (10‘®in/cycle) 
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Figure  5.4.3.1.10 
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da/dN  (in/cycle) 


IN100 

K 


Condition/Ht: 

Form:  1.6  in.  Forging 
Specimen  Type:  CT 
Orientation: 

Frequency:  0.2  Hz 
Environment:  l_AB  AIR:1200'’F 


AK  (MPaVin) 

1  4  10  40  100 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.252  —  0.302  in. 
Specimen  Width:  2.503  —  2.504  in 
Ref:  PW002 
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AK  (KsiVin)  da/dN  (10‘^in/cycle) 
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Figure  5.4.3.1.11 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Figure  5.4.3.1.12 
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- 1  iMinn  I - 1 

I  Mn  I  UU  I  ^ 

K 

Condition/Ht: 

• 

Form:  1.6  in.  Forging 

Yield  Strength:  169.1  ksi 

Specimen  Type:  CT 

Ult.  Strength:  236.5  ksi 

Orientation:  C— R 

Specimen  Thk:  0.206  —  0.442  in. 

Frequency:  20  Hz 

Specimen  Width:  2.494  —  2.508  in. 

Environment:  LAB  AIR;1200'F 

Ref:  PW002 

1 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 
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da/dN  (in/cycle) 
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da/dN  (mm/cycle) 


1N100 


Condition/Ht: 

Form:  1.6  in.  Forging 
Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.1 
Frequency: 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.25  —  0.856  in. 
Specimen  Width:  2.436  —  2.51  in. 
Ref:  PW002 


0.  .5  .8  1.25 


Figure  5.4.3.1.15 


da/dN  (mm/cycle) 
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da/dN  (in/cycle) 


^  IN100  I - 

Condition/Ht: 

Form:  1.6  in.  Forging 
Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.1 
Frequency:  0.2  Hz 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.25  —  0.87  in. 
Specimen  Width:  2.493  —  2.51 1  in. 
Ref:  PW002:PW006 
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0.  .5  .8  1.25  2. 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


IN100 


Condition/Ht: 

Form:  1.6  in.  Forging 
Specimen  Type:  CT 
Orientation:  C-R 
Stress  Ratio:  0.1 
Frequency:  0.2  Hz 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.25  —  0.87  in. 
Specimen  Width:  2.493  —  2.51 1  in, 
Ref:  PW002:PW006 
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(3  of  4) 
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6.  .5  .8  1.25  Z 

Figure  5.4.3.1.17  (Concluded) 
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da/dN  (mm/cycle) 


iN100 


Condition/Ht: 

Form:  1.6  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 
Orientation: 

Stress  Ratio:  —1 
Frequency:  0.2  Hz 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.298  —  0.299  in. 
Specimen  Width:  0.995  —  1  in. 
Ref:  PW002 
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AK  (Ksivin)  _ 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


AK  (KsiVin)  da/dN  (10“^in/cycle) 
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Figure  5.4.3.1.18 
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Figure  5.4.3.1.19 
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Figure  5.4.3.1.20 
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da/dN  (in/cycle) 


IN100 


Condition/Ht:  PRESTRAIN 

Form:  1 .6  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 

Orientation: 

Frequency:  0.2  Hz 
Environment:  LAB  AIR;1200T 


Yield  Strength:  169.1  ksi 
Ult.  Strength:  236.5  ksi 
Specimen  Thk:  0.288  in. 
Specimen  Width:  0.722  in. 
Ref:  PW002 


AK  (KsiVin)  da/dN  (10'^in/cycle) 
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AK  (KsiVin)  da/dN  (10‘^in/cycle) 
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Figure  5.5.3.1 
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— - 1  iMinn  P /K/1  r 

1 - , 

- 

1  1  In  1  UU  r /  iVI  U 

'  F 

Condition/Ht:  2050F  2HRS  OQ 

1600F  0.67HR  AC 

• 

Fornri:  Disk 

Yield  Strength;  158.2  ksi 

Specimen  Type:  WOL 

Ult.  Strength:  176.9  ksi 

Orientation:  C-R 

Specimen  Thk:  0.5  in. 

Stress  Ratio:  0.05 

Specimen  Width:  2.5  in. 

Environment:  LAB  AIR:1200T 

Ref:  PW004 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 
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IS-SS  0^  ^  ^  i'Js  2.  25.22  q.  .5  .8  1.25  2. 


Figure  5.5.3.1  (Concluded) 
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INCOLOY  901 


Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation:  C— R 
Frequency:  20  Hz 
Environment:  LAB  AIR;900T 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.5  in. 
Specimen  Width:  2.5  in. 
Ref:  PW003 


(1  of  1) 
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R 


INCONEL  600 


Condition/Ht:  1 585F  .75HR  AC 
Form:  1  in.  Plate 
Specimen  Type:  CT 
Orientation: 

Frequency:  6.7  Hz 
Environment:  LAB  AIR;1000"F 


Yield  Strength:  35  ksi 
Ult.  Strength:  94.3  ksi 
Specimen  Thk:  0.41  —  0.413  in. 
Specimen  Width:  2.002  —  2.004  in 
Ref:  HD003 
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Figure  5.7.3.1.1 
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- 1  INCONEL  600 

K 

Condition/Ht:  1 585F  .75HR  AC 

• 

Form:  1  in.  Plate 

Yield  Strength:  35  ksi 

Specimen  Type:  CT 

Ult.  Strength:  94.3  ksi 

Orientation: 

Specimen  Thk:  0.413  in. 

Frequency:  6.7  Hz 

Specimen  Width:  2.002  in. 

Environment:  LAB  AIR;800T 

Ref:  HD003 
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Figure  5.7.3. 1.3 
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1  1  IN  U U  IN  lLL 

CJ  V.-/  vV  1  p— 

• 

Condition/Ht:  1585F  .75HR  AC 

Form:  1  in.  Plate 

Yield  Strength:  35  ksi 

lL 

Specimen  Type:  CT 

Ult.  Strength:  94.3  ksi 

Orientation: 

Specimen  Thk:  0.396  - 

•  0.482  in. 

Stress  Ratio:  0.05 

Specimen  Width:  1 .997 

-  2.005  in. 

Frequency:  0.7  Hz 

Ref:  HD003 
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6.  .5  .8  1.25  2. 

Figure  5.7.3.1.3  (Concluded) 
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da/dN  (in/cycle) 


^  INCONEL  600  I - 

Condition/Ht:  1585F  .75HR  AC 
Form:  1  in.  Plate 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.05 
Frequency:  5  Hz 


Yield  Strength:  35  ksi 
Ult.  Strength:  94.3  ksi 
Specimen  Thk:  0.39  in. 
Specimen  Width:  2  in. 
Ref:  HD003 


AK  (MPaVin) 


(1  of  1) 
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Environment:  Lob  Air;  R.T 
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Figure  5.7.3.1.4 
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da/dN  (in/cycle) 


Condition/Ht:  1585F  .75HR  AC 
Form:  1  in.  Plate 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio;  0.05 
Frequency:  6.7  Hz 


- 1  INCONEL  600  hp 

Yield  Strength:  35  ksi 
Ult.  Strength:  94.3  ksi 
Specimen  Thk:  0.412  —  0.414  in. 
Specimen  Width:  2.002  in. 

Ref:  HD003 
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Figure  5.7.3.1.5 
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^  INCONEL  600  I - 

Condition/Ht:  1585F  .75HR  AC 
Form:  1  in.  Plate 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.33 
Frequency:  6.7  Hz 


Yield  Strength:  35  ksi 
Ult.  Strength:  94.3  ksi 
Specimen  Thk:  0.413  in. 

Specimen  Width:  2.002  —  2.003  in. 
Ref:  HD003 
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^  INCONEL  625 

Condition/Ht:  MA 
Form:  1  in.  Plate 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.05 
Frequency:  0.7  Hz 


Yield  Strength:  65.9  ksi 
Ult.  Strength:  132.9  ksi 
Specimen  Thk:  0.299  —  0.445  in. 
Specimen  Width:  1.153  —  2.002  in 
Ref:  HD005 
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Figure  5.8.3. 1.1 
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INCONEL  625 


Condition/Ht:  MA 
Form:  1  in.  Plate 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.05 
Frequency:  0.7  Hz 


Yield  Strength:  65.9  ksi 
Ult.  Strength:  132.9  ksi 
Specimen  Thk:  0.299  —  0.445  in. 
Specimen  Width:  1.153  —  2.002  in. 
Ref:  HD005 


AK  (KsiVin)  da/dN  (10‘*in/cycle)  AK  (KsiVin)  da/dN  (1 0‘^in/cycle) 
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Figure  5.8.3. 1.1  (Concluded) 
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Figure  5.8.3. 1.2 
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da/dN  (in/cycle) 


_ 1  iM/^rvMiri  coc;  t - , 

I  MN'^WINL.L  I  ^ 

Condition/Ht:  MA 

CL 

Form:  1  in.  Plate 

Yield  Strength:  65.9  ksi 

Specimen  Type:  CT 

Ult.  Strength:  132.9  ksi 

Orientation: 

Specimen  Thk:  0.443  in. 

Stress  Ratio:  0.05 

Specimen  Width:  2.002  in. 

Frequency:  10  Hz 

Ref:  HD005 

AK  (KsiVin)  da/dN  (10‘^in/cycle)  AK  (KsiVin)  da/dN  (1 0‘^in/cycle) 
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Fi^re  5.8.3. 1.3 


da/dN  (mm/cycle) 


FATIGUE  CRACK  GROWTH  RATE  AT  DEFINED  LEVELS  OF  STRESS  INTENSITY  FACTOR  AK 

INCONEL  718  AT  ROOM  TEMPERATURE 
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IN'CX)NBL71S 


5-71 


5-72 
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INCONEL  718. 
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TABLE  5.9.1.2.10 


MBMlBi 
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INCQyEL718 
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TABLE  5.9.2.2 


INCOHEL  718 
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TABLE  6.9.2.2  (CONTINUED) 
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•NOTEt  NET  SECTION  STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STANDARD  DEVIATION. 


TABLE  6.9.2.2  (CONTINUED) 
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•NOTEi  NET  SECTION  STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STANDARD  DEVIATION. 


TABLE  5.9.2.2  (CONCLUDED) 


INCJpNBL.flS. , 


This  page  intentionally  left  blank 
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da/dN  (in/cycle) 


^  INCONEL  718  h- 

Condition/Ht: 

Form: 

Specimen  Type;  CT 
Orientation:  L— T 
Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.25  in. 
Specimen  Width:  2  in. 
Ref:  NC005 
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da/dN  (mm/cycle) 


Condition/Ht:  1325F  8HRS 
Form:  4  in.  Forging 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  6  Hz 
Environment:  L.H.A.;  RT 


TO  1150F 


INCONEL  718 


Yield  Strength:  1 68  ksi 
Ult.  Strength:  199  ksi 
Specimen  Thk:  0.54  —  0.55  in. 
Specimen  Width:  7.4  in. 

Ref:  88579 


(1  of  2) 
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10"’  E 
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da/dN  (10'^in/cycle)  AK  (KsiVin)  da/dN  (10'^ in/cycle) 
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RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error  °  Error  _ a  _ _ 

7.76  n  TJs  2~'  0.  .5  .8  1^25  2. 


Figure  5.9.3. 1.2 
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da/dN  (in/cycle) 
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da/dN  (mm/cycle) 


- 1  IKirnNIFI  71  R 

1 - 1 

1  1 1  N  o  L/ 1 N  lL  L.  /  1  O 

EF 

Condition/Ht:  1750F  1  HR  AC  1325F 

Form:  0.5  in.  Plate 

Yield  Strength:  147.9  ksi 

^IP  Specimen  Type:  CT 

Ult.  Strength:  191.3  ksi 

Orientation: 

Specimen  Thk:  0.298  —  0.49 

in. 

Stress  Ratio:  0.05 

Specimen  Width:  1.153  —  1.998  inJ 

Ref:  HD016 
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^  INCONEL  718  I - 

Condition/Ht:  1750F  1  HR  AC  1325F 

Form:  0.63  in.  Forged  Bor 

Specimen  Type:  CT 

Orientation:  T-L 

Stress  Ratio:  0.05 

Frequency:  0.7  Hz 


Yield  Strength:  164.9  ksi 
Ult.  Strength:  208.1  ksi 
Specimen  Thk:  0.3  —  0.302  in. 
Specimen  Width:  1.152  —  1.153  in. 
Ref:  HD016 


AK  (KsiVin)  da/dN  (lO'^in/cycle)  AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


13.90  (min) 
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RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error  °  Error  _ d  _ _ 

3.21  o_  .5  .8  1.25  2.~  2.22  .5  .8  1.25  ~2. 


Figure  5.9.3.1.5 


Figure  5.9.3.1.5  (Concluded) 
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da/dN  (in/cycle) 


i  INCONEL  718  I - 

Condition/Ht:  1 750F  1HR  AC  1325F 

Form:  0.63  in.  Forged  Bar 

Specimen  Type:  CT 

Orientation:  T— L 

Stress  Ratio:  0.05 

Frequency:  8.3  —  10  Hz 


Yield  Strength:  164.9  ksi 
Ult.  Strength:  208.1  ksi 
Specimen  Thk:  0.301  in. 
Specimen  Width:  1.151  in. 
Ref:  HD016 
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da/dN  (mm/cycle) 


Figure  5.9.3. 1.7 
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E 


INCONEL  718 


1325F 


Condition/Ht:  1 750F  AC 
Form:  0.06  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation: 

Stress  Ratio:  0.05 
Frequency:  0.7  Hz 


Yield  Strength:  174  ksi 
Ult.  Strength:  204.1  ksi 
Specimen  Thk:  0.061  in. 
Specimen  Width:  1 .999  —  2  in. 
Ref:  HD017 
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Figure  5.9.3. 1.8 
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Figure  5.9.3. 1.9 
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da/dN  (in/cycle) 


^  INCONEL  718  I - 

Conditlon/Ht:  1750F  AC  1325F 
Form:  0.5  in.  Plate 
Specimen  Type:  CT 
Orientation: 

Frequency:  6.7  Hz 
Environment:  LAB  AIR;1000T 


Yield  Strength:  150.5  ksi 
Ult.  Strength:  191.3  ksi 
Specimen  Thk:  0.298  —  0.299  in. 
Specimen  Width:  1.152  in. 

Ref:  HD015 


This  page  intentionally  left  blank 
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■\  INCONEL  718 

Condition/Ht:  1750F 
Form:  0.5  in.  Plate 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.05 
Frequency:  0.7  Hz 


AC 


1325F 


Yield  Strength:  150.5  —  156.4  ksi 
Ult.  Strength:  191.3  -  200.7  ksi 
Specimen  Thk:  0.299  —  0.497  in. 
Specimen  Width:  1.152  —  1.999  in 
Ref:  HD015;HD017 
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AK  (KsiVin) 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 
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Figure  5.9.3.1.11 
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_ _ _ 1  -7  ^  (D  1 - 

1  MNL^WINCIL.  /  1  O  I 

Condition/Ht:  1750F  AC  1325F 

L- 

Form:  0.5  in.  Plate 

Yield  Strength:  150.5  -  156.4  ksi 

SP  Specimen  Type:  CT 

Ult.  Strength:  191.3  -  200.7  ksi 

Orientation: 

Specimen  Thk:  0.299  —  0.497  in. 

Stress  Ratio:  0.05 

Specimen  Width:  1.152  —  1.999  in. 

Frequency:  0.7  Hz 

Ref:  HD015;HD017 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


AK  (KsiVin)  da/dN  (1 0‘^in/cycle) 
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2.40  0.  .5  .8  1.25  2.  0.  .5  .8  1.25  2. 

Figure  5.9.3.1.11  (Concluded) 


5-101 


Figure  5.9.3.1.12 
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Figure  5.9.3.1.13 
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10.68  (min) 
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RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error  n  _ Error  ° 

2.61  0.  .5  .8  TS  2.  4.79  q.  .5  .8  1.25  2. 
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Condition/Ht:  1750F  AC  1325F 

Form:  0.5  in.  Plate 

Specimen  Type:  CT 

Orientation:  L— T 

Frequency:  6.7  Hz 

Environment:  LAB  AIR;1000°F 


- 1  INCONEL  718  hr 

K 

Yield  Strength:  150.5  ksi 
Ult.  Strength:  191.3  ksi 
Specimen  Thk:  0.479  in. 

Specimen  Width:  1.993  in. 

Ref:  HD015 


Figure  5.9.3.1.15 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  INCONEL  718  I - 

Condition/Ht:  1750F  AC  1325F 

Form:  0.5  in.  Plate 

Specimen  Type:  CT 

Orientation:  L— T 

Stress  Ratio:  0.05 

Frequency:  0.7  —  6.7  Hz 


Yield  Strength:  150.5  ksi 
Ult.  Strength:  191.3  ksi 
Specimen  Thk:  0.476  —  0.478  in. 
Specimen  Width:  1.996  —  1.998  in 
Ref:  HD015 
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AK  (KsiVin)  da/dN  (lO'^in/cycle) 
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15.20  (min) 

1.52 

16. 

1.79 

20. 

3.62 

25. 

7.18 

30. 

12.5 

35. 

19.9 

40. 

29.8 

50. 

59.2 

60. 

106. 

61.27  (max) 

113. 

RMS  % 
Error 

Life 

Prediction 

o 

Ratio 

□ 

Summary 

RMS  55 
Error 

Life 

Prediction  Ratio  Summary 

<213- 

17.42 

oT" 

.5  .8 

1.25 

2. 

9.25 

oT 

.5  .8  1.25  2. 

Figure  5.9.3.1.16 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


INCONEL  718  fY 


Condition/Ht:  1750F  AC 
Form:  0.5  in.  Plate 
Specimen  Type:  CT 
Orientation:  L-T 
Stress  Ratio:  0.05 
Frequency:  0.7  Hz 


1325F 


Yield  Strength:  129  ksi 
Ult.  Strength:  160.1  ksi 
Specimen  Thk:  0.476  in. 
Specimen  Width:  1 .998  in. 
Ref:  HD015 


Figure  5.9.3.1.17 
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AK  (KsiVin) 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 
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^  INCONEL  718  h 

Condition/Ht:  1750F  AC 
Form:  Forging 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.05 
Frequency;  0.7  Hz 


I325F 


Yield  Strength:  168.4  ksl 
Ult.  Strength:  196.7  ksi 
Specimen  Thk:  0.402  —  0.403  in. 
Specimen  Width:  1.996  —  1.998  in. 
Ref:  HD017 
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da/dN  (mm/cycle) 


INCONEL  718 


Condition/Ht:  1750F  AC 
Form:  Forging 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.05 
Frequency:  0.7  Hz 


1325F 


Yield  Strength:  168.4  ksi 
Ult.  Strength:  196.7  ksi 
Specimen  Thk:  0.402  —  0.403  in. 
Specimen  Width:  1.996  —  1.998  in 
Ref:  HD017 
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Figure  5.9.3.1.19  (Concluded) 
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^  INCONEL  718  h 

Condition/Ht:  1 750F  AC 
Form:  Forging 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.05 
Frequency;  1 0  Hz 


1325F 


Yield  Strength:  1 68.4  ksi 
Ult.  Strength:  195.7  ksi 
Specimen  Thk;  0.402  in. 
Specimen  Width:  1.998  in. 
Ref:  HD017 
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Figure  5.9.3.1.20 
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INCONEL  718 


Condition/Ht:  1750F  AC 
Form;  2  in.  Forged  Bor 
Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.05 
Frequency:  10  Hz 


1325F 


Yield  Strength:  152.1  ksi 
Ult.  Strength:  194.4  ksi 
Specimen  Thk;  0.304  in. 
Specimen  Width:  1.48  in. 
Ref:  HD017 
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Figure  5.9.3.1.21 


^  INCONEL  718  h 

Condition/Ht:  1750F  AC 
Form:  2  in.  Forged  Bar 
Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.05 
Frequency:  0.7  Hz 


1325F 


Yield  Strength:  152.1  ksi 
Ult.  Strength:  194.4  ksi 
Specimen  Thk:  0.303  —  0.304  in. 
Specimen  Width:  1.478  —  1.481  in. 
Ref:  HD017 
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Figure  5.9.3.1.22 
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INCONEL  718 


Condition/Ht:  1 750F  AC 
Form;  2  in.  Forged  Bor 
Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.05 
Frequency:  0.7  Hz 


1325F 


Yield  Strength:  152.1  ksi 
Ult.  Strength:  194.4  ksi 
Specimen  Thk:  0.303  —  0.304  in. 
Specimen  Width;  1.478  —  1.481  in 
Ref;  HD017 
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Figure  5.9.3. 1^2  (Concluded) 
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da/dN  (in/cycle) 


^  INCONEL  718  I - 

Condition/Ht:  1750F  1HR  Q 
Form:  1.13  —  1.3  in.  Disk 
Specimen  Type:  KB  Bar 
Orientation:  C— R 
Stress  Ratio:  —0.33 
Frequency:  0.3  Hz 


I325F  8HR  FC  TO  1150F  AT  1 0OF/HR  HOLD  8HR 
Yield  Strength:  150  ksi 
Ult.  Strength: 

Specimen  Thk:  0.251  —  0.255  in. 
Specimen  Width:  0.903  —  0.911  in. 
Ref:  GE005 
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Figure  5.9.3.1.23 
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da/dN  (in/cycle) 


- 1  INCONEL  718  l-p' 

Condition/Ht:  1750F  1HR  Q  1325F  8HR  FC  TO  1150F  AT  1 0OF/HR  HOLD  8HR 
Form:  1.13  -  1.3  in.  Disk  Yield  Strength;  150  ksi 

Specimen  Type:  KB  Bar  Ult.  Strength: 

Orientation:  C-R  Specimen  Thk;  0.251  —  0.255  in. 

Stress  Ratio:  -0.33  Specimen  Width;  0.903  -  0.911  in. 

Frequency:  0.3  Hz  Ref:  GE005 
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da/dN  (in/cycle) 


H  INCONEL  718  I - 

Condition/Ht:  1 750F  1HR  Q 
Form:  1.13  —  1.3  In.  Disk 
Specimen  Type:  KB  Bar 
Orientation:  C— R 
Stress  Ratio:  —0.33 
Frequency:  0.3  Hz 


I325F  8HR  FC  TO  1150F  AT  1 0OF/HR  HOLD  8HR 
Yield  Strength:  150  ksi 
Ult.  Strength: 

Specimen  Thk:  0.251  —  0.255  in. 
Specimen  Width:  0.903  —  0.911  in. 
Ref:  GE005 
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Figure  5.9.3.1.23  (Concluded) 
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^  INCONEL  718  I - 

Condition/Ht:  1750F  1HR  Q  1325F  8HR  FC  TO  1150F  AT  1 0OF/HR  HOLD  8HR 
Form:  1.13  in.  Disk  Yield  Strength:  150  ksi 

Specimen  Type:  KB  Bar  Ult.  Strength: 

Orientation:  C-R  Specimen  Thk:  0.25  -  0.252  in. 

Stress  Ratio:  0.  Specimen  Width:  0.9  -  0.906  in. 

Frequency:  0.3  Hz  Ret-  GE005 
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Figure  5.9.3.1.24 


da/dN  (mm/cycle) 


- - -  - 1  iMPnMn  71  R 

1 - - 

I  IInUUInLL  /  lo 

'  r 

Condition/Ht:  1 750F  1HR  Q 

1325F  8HR  FC  TO  1150F  AT  1 0OF/HR  HOLD  8HR 

• 

Form:  1.13  in.  Disk 

Yield  Strength:  150  ksi 

Specimen  Type:  KB  Bar 

Ult.  Strength: 

Orientation:  C-R 

Specimen  Thk:  0.25  —  0.252 

in. 

Stress  Ratio:  0. 

Specimen  Width:  0.9  —  0.906 

in. 

Frequency:  0.3  Hz 

Ref:  GE005 

(3  of  3) 


10'"  « 
o 

\ 
-3  I 

10  E 


AK  (KsiVin)  da/dN  (10'^in/cycle)  AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


14.92  (min) 
16. 

20- 

25. 

30. 

35. 

40. 

45.99  (max) 


RMS  ^ 
Error 
7,64 


Life  Prediction  Ratio  Summary  RMS  % 

Error 


Life  Prediction  Ratio  Summary 

I - 1 - ; - : - 1 - 

0.  .5  .8  1.25  2. 


Figure  5.9.3.1.24  (Concluded) 
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da/dN  (in/cycle) 


^  INCONEL  718  I - - - 

Condition/Ht:  1750F  1HR  Q  1325F  8HR  FC  TO  1150F  AT  1 0OF/HR  HOLD  8HR 
Form:  1.13  -  1.3  in.  Disk  Yield  Strength:  150  ksi 

Specimen  Type:  KB  Bar  Ult.  Strength: 

Orientation:  C-R  Specimen  Thk:  0.25  -  0.254  in. 

Stress  Ratio:  0.03  Specimen  Width:  0.9  -  0.91  in. 

Frequency:  0.3  Hz  Rst:  GE005 
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- 1  INCONEL  718  fY 

Condition/Ht:  1750F  IHR  Q  1325F  8HR  FC  TO  1150F  AT  1  OOF/HR  HOLD  8HR 
Form:  1.13  —  1.3  in.  Disk  Yield  Strength:  150  ksi 

Specimen  Type:  KB  Bar  Ult.  Strength: 

Orientation:  C— R  Specimen  Thk:  0.25  —  0.254  in. 

Stress  Ratio:  0.03  Specimen  Width:  0.9  —  0.91  in. 

Frequency:  0.3  Hz  Ref:  GE005 
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Figure  5.9.3. 1^5  (Concluded) 
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INCONEL  718 


Condition/Ht:  1750F  1  HR  Q  1325F  8HR 

Form:  1.13  -  1.3  in.  Disk 

Specimen  Type:  KB  Bar 

Orientation:  C— R 

Stress  Ratio:  0.25 

Frequency:  0.3  Hz 


FC  TO  1150F  AT  1 0OF/HR  HOLD  8HR 
Yield  Strength:  150  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  —  0.253  in. 
Specimen  Width:  0.9  —  0.909  in. 
Ref:  GE005 
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Figure  5.9.3.1.26 
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da/dN  (mm/cycle) 


- - - 1  INCONEL  718  h: 

Condition/Ht:  1750F  1HR  Q  1325F  8HR  FC  TO  1150F  AT  1 0OF/HR  HOLD  8HR 
Form:  1.13  —  1.3  in.  Disk  Yield  Strength:  150  ksi 

Specimen  Type:  KB  Bar  Ult.  Strength: 

Orientation:  C— R  Specimen  Thk:  0.25  —  0.253  in. 

Stress  Ratio:  0.25  Specimen  Width:  0.9  —  0.909  in. 

Frequency:  0.3  Hz  Ref:  GE005 


Error 
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Figure  5.9.3. 1^6  (Concluded) 
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Figure  5.9.3.1.27 
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Figure  5.9.3. 1J27  (Continued) 
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INCONEL  718  I - - - 

Condition/Ht:  1750F  1HR  Q  1325F  8HR  FC  TO  1150F  AT  100F/HR  HOLD  8HR 
Form:  1.13  -  1.3  in.  Disk  Yield  Strength:  150  ksi 

Specimen  Type:  KB  Bar  Ult.  Strength: 

Orientation:  C-R  Specimen  Thk:  0.25  -  0.255  in. 

Stress  Ratio:  0.54  Specimen  Width:  0.902  —  0.922  in. 

Frequency:  0.3  Hz  Rst'  GE005 
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Figure  5,9.3. 1^7  (Concluded) 
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Figure  5.9.3.1.28 
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INCONEL  718  tri 


Condition/Ht:  1760F  1HR  WQ  1325F  8HRS 
Form:  3.6  in.  Disk 

Specimen  Type:  CCP  (max  stress  specified) 
Orientation:  C— R 
Stress  Ratio:  0. 


Yield  Strength:  171.6  ksi 
Ult.  Strength:  201.7  ksi 
Specimen  Thk:  0.08  in. 
Specimen  Width:  2  in. 
Ref:  GE008 
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Figure  5.9.3.1.28  (Concluded) 
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da/dN  (mm/cycle) 


J  INCONEL  718  I - 

Condition/Ht!  1760F  1HR  WQ  1325F  8HRS 
Form:  3.6  in.  Disk 

Specimen  Type:  CCP  (max  stress  specified) 
Orientation:  C-R 
Stress  Ratio:  0. 


Yield  Strength:  171.6  ksi 
Ult.  Strength:  201.7  ksi 
Specimen  Thk:  0.25  in. 
Specimen  Width:  0.6  in. 
Ref:  GE008 
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da/dN  (in/cycle) 


- 1  INCONEL  718 

Condition/Ht:  1800F  IHR  Q  1325F  8HRS  FC  TO  1150F  HOLD  8HRS  AC 
Form:  4.67  in.  Forging  Yield  Strength:  169.2  ksi 

Specimen  Type:  KB  Bar  Ult.  Strength: 

Orientation:  C-R  Specimen  Thk:  0.25  in. 

Frequency:  0.3  Hz  Specimen  Width:  0.6  in. 

Environment:  LAB  AIR;1200T  Ref:  GE001 
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i  INCONEL  718  h 

Condition/Ht:  1950F  AC 
Form:  0.5  in.  Plate 
Specimen  Type;  CT 
Orientation:  L— T 
Stress  Ratio:  0.05 


1325F 


Yield  Strength:  161.1  ksi 
Ult.  Strength:  198.2  ksi 
Specimen  Thk:  0.49  —  0.491  in. 
Specimen  Width:  1.992  -  1.997  in. 
Ref:  HD015 


Environment:  Lab  Air;  BOOT;  ~  10 
Frequency:  0.67  Hz  — 


(2  of  2) 
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Figure  5.9.3.1.31 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


_ 1  iMf'nMn  71  R 
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I  1 1  nUUI  N  LL  /  I  U 

Condition/Ht:  1950F  AC 
Form:  0.5  in.  Plate 

1325F 

Yield  Strength;  161.1  ksi 

Specimen  Type:  CT 

Ult.  Strength:  198.2  ksi 

Orientation:  T— L 

Specimen  Thk:  0.49  in. 

Stress  Ratio:  0.05 

Specimen  Width:  1.996  —  1.998  in. 

Ref:  HD015 
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da/dN  (mm/cycle) 


Figure  5.9.3.1.33 
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- 1  INCONEL  718  1-^ 

Condition/Ht:  ANNEALED  1800F  1  HR,  AC,  1325F  8  HR,  COOLED  AT  100F  PER  HR 
TO  1150F,  1150F  8HR,  AC 

Form:  0.75  in.  Plate  Yield  Strength:  180  ksi 

Specimen  Type:  CT  Ult.  Strength:  218  ksi 

Orientation:  L-T  Specimen  Thk:  0.187  in. 

Frequency:  10  Hz  Specimen  Width:  1.5  in. 

Environment:  VACUUM;  RT  Ref:  MA016 
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da/dN  (mm/cycle) 
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Figure  5.9.3.1.35 
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da/dN  (mm/cycle) 


INCONEL  7 


Condition/Ht:  ANNEALED  1800F  1  HR,  AC,  1325F  8  HR,  COOLED  AT  100F 
TO  1150F,  1150F  8HR,  AC 

Form:  0.75  in.  Plate  Yield  Strength:  155  ksi 

Specimen  Type:  CCP  (max  load  specified)  Ult.  Strength:  178  ksi 

Orientation:  L— T  Specimen  Thk:  0.187  in. 

Specimen  Width:  3  in. 

Ref:  MA0 16 
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PER  HR 


Frequency:  0.  Hz 
Environment:  LAB  AIR:1200T 
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Figure  5.9.3.1.35  (Concluded) 
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Figure  5.9.3.1.36 
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Figure  5.9.3.1.37 
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INCONEL  718 


F 


Condition/Ht:  ANNEALED  1800F  1  HR,  AC,  1325F  8  HR,  COOLED  AT  100F  PER  HR 
TO  1150F,  1150F  8HR,  AC 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 

Orientation:  L— T 
Stress  Ratio:  0.02 
Environment:  LAB  AIR;1200T 


Yield  Strength:  155  ksi 
Ult.  Strength:  178  ksi 
Specimen  Thk:  0.187  in. 
Specimen  Width:  3  in. 
Ref:  MA0 16 
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Figure  5.9.3.1.37  (Concluded) 
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EF 


1  INCONEL  718  I - ^ - — - 

Condition/Ht:  ANNEALED  1800F  1  HR,  AC,  1325F  8  HR,  COOLED  AT  100F  PER  HR 
TO  1150F,  1150F  8HR,  AC 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 

Orientation:  L— T 
Stress  Ratio:  0.02 


Yield  Strength:  167  —  180  ksi 
Ult.  Strength:  196  —  218  ksi 
Specimen  Thk:  0.187  in. 
Specimen  Width:  3  in. 

Ref:  MA0 16 
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Figure  5.9.3.1.38 
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da/dN  (mm/cycle) 


Condition/Ht:  ANNEALED  1800F  1  HR,  AC, 
TO  1150F,  1150F  8HR,  AC 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.5 


- 1  INCONEL  718 

1325F  8  HR,  COOLED  AT  100F  PER  HR 

Yield  Strength:  155  —  180  ksi 
Ult.  Strength:  178  -  218  ksi 
Specimen  Thk:  0.187  in. 

Specimen  Width:  3  in. 

Ref:  MA01 6 
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Figure  5.9.3.1.39 


Figure  5.9.3.1.40 
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INCONEL  718  bir 


Condition/Ht:  ST  1850F  1360  F  9HRS  F/C  1175F 


Form:  4  in.  Forged  Bor 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.08 


Yield  Strength:  1 60  ksi 
Ult.  Strength:  192  ksi 
Specimen  Thk:  0.5  in. 
Specimen  Width:  5.99  — 
Ref:  88579 
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Figure  5.9.3.1.41 


da/dN  (mm/cycle) 


Figure  5.9.3.1.42 
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NCONEL  718  hrq 


) 


Figure  5.9.3.1.42  (Concluded) 
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da/dN  (mm/cycle) 


Figure  5.9.3.1.43 
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INCONEL  718 


Condition/Ht:  ST  1850F  1360  F  9HRS  F/C  1175F 


Form:  4  in.  Forged  Bor 
Specimen  Type:  CT 
Orientation:  S— L 
Stress  Ratio:  0.08 


Yield  Strength:  1 60  ksi 
Ult.  Strength:  192  ksi 
Specimen  Thk:  1  in. 
Specimen  Width:  3.77  in. 
Ref:  88579 
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Figure  5.9.3.1.43  (Concluded) 
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INCONEL  718 


Condition/Ht:  STA 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  15  —  30  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  161.2  -  177.4  ksi 
Ult.  Strength: 

Specimen  Thk:  0.244  —  0.254  in. 
Specimen  Width:  2.002  —  2.005  in. 
Ref:  DA006;DA007 
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Condition/Ht:  STA 
Form:  3  in.  Forging 
Specimen  Type;  CT 
Orientation:  L— T 
Frequency:  15  —  30  Hz 
Environment:  LAB  AIR;  RT 


- 1  INCONEL  718 

K 

Yield  Strength:  161.2  —  177.4  ksi 
Ult.  Strength: 

Specimen  Thk:  0.244  —  0.254  in. 
Specimen  Width;  2.002  —  2.005  in. 
Ref:  DA006;DA007 
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Figure  5.9.3.1.44  (Concluded) 
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R 


i  INCONEL  718  I - 

Condition/Ht:  STA 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  1  Hz 
Environment:  DIST  WATER;  RT 


Yield  Strength:  161.2  ksi 
Ult.  Strength: 

Specimen  Thk:  0.249  —  0.25  in. 
Specimen  Width:  2.002  —  2.005  in 
Ref:  DA007 
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Figure  5.9.3.1.45 
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da/dN  (in/cycle) 


I  INCONEL  718  h 

Condition/Ht:  STA 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  5  -  30  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  155.4  —  169.  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  —  0.254  in. 
Specimen  Width:  2.001  —  2.007  in 
Ref:  DA006:DA007 
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INCONEL  718 


Condition/Ht:  STA 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  5  —  30  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  155.4  —  169.  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  —  0.254  in. 
Specimen  Width:  2.001  —  2.007  in. 
Ref:  DA006;DA007 
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da/dN  (mm/cycle) 


R 


INCONEL  718 

Condition/Ht:  STA 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  1  Hz 
Environment:  DIST  WATER;  RT 


Yield  Strength:  155.4  —  169.  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  —  0.252  in. 
Specimen  Width:  2.003  —  2.005  in 
Ref:  DA006:DA007 
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Figure  5.9.3.1.47 
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INCONEL  718 
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Figure  5.9.3.1.48 
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TABLE  6.9.3.3  (CONCLUDED) 
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da/dN  (in/cycle) 


^  NASA  IIB-7  P/M  h - 

Condition/Ht:  1650F  16HRS  TO  2000F  1  HR  OQ 

Form:  1.75  in.  Disk 

Specimen  Type:  WOL 

Orientation:  C— R 

Stress  Ratio:  0.05 

Environment:  LAB  AIR:1200°F 


Yield  Strength:  208.6  ksi 
Ult.  Strength:  257.1  ksi 
Specimen  Thk:  0.5  in. 
Specimen  Width:  2.5  in. 
Ref:  PW004 
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5-162 


5-164 


This  page  intentionally  left  blank 


5-165 


EF 


P/M  RENE  95 


1600F  1HR  AC 


Condition/Ht:  2080F  1HR  AC 
Form:  2.5  in.  Disk 

Specimen  Type:  CCP  (max  stress  specified) 
Orientation:  C— R 
Stress  Ratio:  0. 


Yield  Strength:  165.7  ksi 
Ult.  Strength:  228.6  ksi 
Specimen  Thk:  0.08  in. 
Specimen  Width:  2  in. 
Ref:  GE008 
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da/dN  (in/cycle) 


Condition/Ht:  2080F  1HR  AC  1600F  1HR  AC 
Form:  2.5  in.  Disk 


- 1  P/M  RENE  95 

Yield  Strength:  1 65.7  ksi 


Specimen  Type:  CCP  (max  stress  specified)  Ult.  Strength:  228.6  ksi 


Orientation:  C— R 
Stress  Ratio:  0. 


Specimen  Thk:  0.08  in. 
Specimen  Width:  2  in. 
Ref:  GE008 
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Figure  5.11.3.1.2  (Concluded) 
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da/dN  (in/cycle) 


I  P/M  RENE  95  I — 

Condition/Ht:  2080F  1HR  AC 
Form:  2.5  in.  Disk 
Specimen  Type:  KB  Bar 
Orientation:  C— R 
Stress  Ratio:  0. 

Frequency:  0.3  Hz 


1600F  1HR  AC 


Yield  Strength:  1 65.7  ksi 
Ult.  Strength:  228.6  ksi 
Specimen  Thk:  0.25  in. 
Specimen  Width:  0.6  in. 
Ref:  GE008 
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da/dN  (mm/cycle) 


Condition/Ht:  21  OOF  1HR  SQ  AT  1000F 

Form:  1  in.  Disk 

Specimen  Type:  KB  Bar 

Orientation:  C— R 

Stress  Ratio:  0.05 

Frequency:  0.3  Hz 


P/M  RENE  95 


Yield  Strength:  176.1  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  in. 
Specimen  Width:  0.6  in. 
Ref:  GE001 
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da/dN  (mm/cycle) 


^  RENE  95  (H&F)  I - 

Condition/Ht:  2000F  1HR  SQ  AT  1000F 

Form:  1.23  in.  Forging 

Specimen  Type:  KB  Bar 

Orientation:  C— R 

Stress  Ratio:  0.05 

Frequency:  0.3  Hz 


Yield  Strength:  171  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  in. 
Specimen  Width:  0.6  in. 
Ref:  GE001 
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Figure  5.12.3.1 
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da/dN  (mm/cycle) 
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da/dN  (in/cycle) 


WAS PALO Y 


Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.05 
Frequency:  0.3  Hz 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.25  —  0.452  in. 
Specimen  Width: 

Ref:  PW006 
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Figure  5.13.3.1.2 

5-173 


da/dN  (mm/cycie) 


H  WASPALOY  I - 

Condition/Ht: 

Form:  1 .6  in.  Forging 
Specimen  Type:  CT 
Orientation:  C— R 
Frequency: 

Environment:  LAB  AIR:1200T 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.316  —  0.422  in. 
Specimen  Width:  2.504  -  2.509  in 
Ref:  PW001 
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Figure  5.13.3.1.3 
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da/dN  (mm/cycle) 


Condition/Ht: 

Form:  1.6  in.  Forging 
Specimen  Type:  CT 
Orientation:  C-R 
Frequency: 

Environment:  LAB  AIR;1350T 


WAS PALO Y 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.299  —  0.3  in. 
Specimen  Width:  2.504  —  2.511  in. 
Ref:  PW001 
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Figure  5.13.3.1.4 


5-175 


da/dN  (in/cycle) 


WAS PALO Y 


Condition/Ht: 

Form:  1.6  in.  Forging 
Specimen  Type:  CT 
Orientation:  C— R 
Frequency:  20  Hz 
Environment:  LAB  AIR;1200'’F 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.3  —  0.302  in. 
Specimen  Width:  2.503  —  2.518  in 
Ref:  PW001 
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WASPALOY 


Condition/Ht: 

Form:  1.6  in.  Forging 
Specimen  Type:  CT 
Orientation:  C-R 
Stress  Ratio:  G.05 
Frequency:  0.2  Hz 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.102  —  0.501  in. 
Specimen  Width:  2.486  —  2.519  in 
Ref:  PW001 
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Figure  5.13.3.1.6 
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da/dN  (in/cycle) 


Condition/Ht: 

Form:  1.6  in.  Forging 
Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.05 
Frequency:  0.2  Hz 


WAS PALO Y 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.102  —  0.501  in. 
Specimen  Width:  2.486  —  2.519  in. 
Ref:  PW001 
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Figure  5.13.3.1.6  (Concluded) 


5-179 


Figure  5.13.3.1.7 
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WAS PALO Y 


Condition/Ht: 

Form:  1.6  in.  Forging 
Specimen  Type:  CT 
Orientation:  C— R 
Stress  Ratio:  0.05 
Environment:  LAB  AIR;1200T 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 
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Yield  strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.432  —  0.447  in. 
Specimen  Width:  2.502  —  2.503  in 
Ref:  PW001 
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Figure  5.13.3.1.9 
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da/dN  (mm/cycle) 


_ 1  va/aqdai  nv  1 - 1 

1  VVAorALUT  1  ^ 

K 

Condition/Ht: 

• 

Form:  1.6  in.  Forging 

Yield  Strength:  154  ksi 

Specimen  Type:  CCP  (max  load  specified) 

Ult.  Strength:  199.2  ksi 

Orientation: 

Specimen  Thk:  0.287  —  0.297  in. 

Frequency:  0.2  Hz 

Specimen  Width:  0.973  —  0.998  in. 

Environment:  1_AB  AIR;1200T 

Ref:  PW001 
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^  WAS PALO Y  I - 

Condition/Ht: 

Form:  1.6  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 
Orientation: 

Stress  Ratio:  —1 
Frequency:  0.2  Hz 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.297  —  0.3  in. 
Specimen  Width:  0.997  in. 

Ref:  PW001 
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WAS PALO Y 


Condition/Ht: 

Form:  1.6  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 
Orientation: 

Stress  Ratio:  —0.5 
Frequency:  0.2  Hz 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.298  in. 

Specimen  Width:  0.996  —  0.998  in, 
Ref:  PW001 
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Form:  1.6  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 
Orientation: 

Stress  Ratio:  0.05 
Frequency:  0.2  Hz 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk;  0.301  —  0.303  in. 
Specimen  Width:  0.996  —  0.998  in. 
Ref:  PW001 
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Figure  5.13.3.1.13 
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Figure  5.13.3.1.13  (Concluded) 
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^  WASPALOY  I - 

Condition/Ht: 

Form:  1.6  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 
Orientation: 

Stress  Ratio:  0.5 
Frequency:  0.2  Hz 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.3  in. 
Specimen  Width:  0.995  in. 
Ref:  PW001 
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Form:  1.6  in.  Forging 

Yield  Strength:  154  ksi 

Specimen  Type:  CCP  (max  load  specified) 

Ult.  Strength:  199.2  ksi 

Orientation: 

Specimen  Thk:  0.3  in. 

Stress  Ratio:  0.8 

Specimen  Width:  0.996  —  0.998  inJ 

Frequency:  0.2  Hz 

- - - — - — - — 1 - 

Ref:  PW001 
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H  WASPALOY  I - 

Condition/Ht: 

Form:  1.6  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  C— R 
Stress  Ratio:  0.1 
Frequency:  0.  Hz 


Yield  Strength:  154  ksi 
Ult.  Strength:  199.2  ksi 
Specimen  Thk:  0.299  in. 
Specimen  Width:  0.998  in. 
Ref:  PW001 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 
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Figure  5.13.3.1.16 
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^  WASPALOY 


Condition/Ht:  1850F  2HRS  1350F  6HRS 
Form:  1.18  in.  Billet 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.1 
Frequency:  10  Hz 


Yield  Strength:  145  ksi 
Ult.  Strength:  249  ksi 
Specimen  Thk:  0.125  in. 
Specimen  Width:  1.25  in. 
Ref:  UC001 


Figure  5.13.3.1.17 
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^  WASPALOY  I - 

Condition/Ht:  1850F  2HRS  1600F 
Form:  1.18  in.  Billet 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.1 
Frequency:  10  Hz 


24HRS  (FINE  GS 

Yield  Strength:  1 1 1 .5  ksi 
Ult.  Strength:  228  ksi 
Specimen  Thk:  0.125  in. 
Specimen  Width:  1 .25  in. 
Ref:  UC001 


Figure  5.13.3.1.18 
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da/dN  (mm/cycle) 
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da/dN  (in/cycle) 


^  WASPALOY  I - 

Condition/Ht:  1875F  4HRS  OQ 
Form:  Disk 
Specimen  Type:  WOL 
Orientation:  C— R 
Stress  Ratio:  0.05 
Environment:  LAB  AIR;1200°F 


1550F  4HRS  AC 

Yield  Strength:  153.7  ksi 
Ult.  Strength:  199.7  ksi 
Specimen  Thk:  0.5  in. 
Specimen  Width:  2.5  in. 
Ref:  PW004 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht:  1875F  4HRS  OQ 
Form:  Disk 
Specimen  Type:  WOL 
Orientation:  C— R 
Stress  Ratio:  0.05 
Environment:  LAB  AIR;1200“F 
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1550F  4HRS  AC 

Yield  Strength:  153.7  ksi 
Ult.  Strength:  199.7  ksi 
Specimen  Thk:  0.5  in. 

Specimen  Width:  2.5  in. 

Ref:  PW004 
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Figure  5.13.3.1.19  (Concluded) 
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da/dN  (mm/cycle) 


^  WASPALOY  I - 

Condition/Ht:  201  OF  2HRS  1350F 
Form:  1.18  in.  Billet 
Specimen  Type:  CT 
Orientation: 

Stress  Ratio:  0.1 
Frequency:  10  Hz 


6HRS 

Yield  Strength:  95  ksi 
Ult.  Strength:  230.5  ksi 
Specimen  Thk:  0.125  in. 
Specimen  Width:  1.25  in. 
Ref;  UC001 


Figure  5.13.3.1.20 
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da/dN  (mm/cycle) 


Figure  5.13.3.1.21 
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Condition/Ht:  STA 
Form:  0.13  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  6  Hz 
Environment:  DRY  AIR;  RT 


Yield  Strength:  1 67.7  ksi 
Lilt.  Strength:  183.5  ksi 
Specimen  Thk:  0.125  —  0.126  in. 
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Ref:  88575 
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BETA  C 


Condition/Ht:  STA 

Form:  0.12  —  0.13  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 

Orientation:  L— T 

Frequency:  0.1  —  1  Hz 

Environment:  S.T.W.;  RT 


Yield  Strength:  1 67.7  ksi 
Ult.  Strength:  183.5  ksi 
Specimen  Thk:  0.116  —  0.127  in. 
Specimen  Width:  6.002  —  6.023  in 
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Condition/Ht:  STA 
Form:  0.13  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  T— L 
Frequency:  1  Hz 
Environment:  S.T.W.;  RT 


Yield  Strength:  167.7  ksi 
Ult.  Strength:  183.5  ksi 
Specimen  Thk:  0.127  in. 
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Form:  1  in.  Plate 
Specimen  Type:  CT 
Orientation:  T-L 
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Figure  6.3.3. 1.1 
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Condition/Ht:  STA  E.B.  WELDMENT  (HAZ) 

Form:  Weldment 
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Orientation:  T— L 
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Environment:  0.6M  KCI;  75T 
Specimen  Type:  SENT 
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Environment:  0.6M  KCI;  75T 
Specimen  Type:  SENT 
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Ref:  82651 


(3  of  3) 


2  1- 
i 

4 


Kmax  (KsiVin)  da/dt  (lO'^in/hour)  Kmax  (KsiVin)  da/dt  (10’^in/hour) 


RMS  X 
Error 


RMS  » 
Error 


Figure  6.3.3.2.1  (Concluded) 
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Condition/Ht: 
Environment:  0.6M  KCI 
Specimen  Type:  SENT 
Orientation: 
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Specimen  Width: 
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Environment:  0.6M  KCI 
Specimen  Type:  SENT 
Orientation: 
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Condition/Ht:  BETA  STABILIZED 

Form:  0.16  in.  Sheet  Specimen  Thk:  0.16  in. 

Specimen  Type:  CCP  (max  load  specified)  Specimen  Width:  8  in. 

Orientation:  A©: 

Yield  Strength:  136  ksi  Kiscc:  68  ksi 

Ult.  Strength:  Ref:  77456 
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Condition/Ht:  1864F  2HRS;  OQ  TO  R.T.;  AGE  1161F  2HRS 

Form:  Disk  Yield  Strength:  75  -  138  ksi 

Specimen  Type:  CT  Ult.  Strength: 

Orientation:  C-R  Specimen  Thk:  0.171  -  0.196  in. 

Stress  Ratio:  0.1  Specimen  Width:  0.796  -  0.8  in. 

Frequency:  1  Hz  WL010 
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Condition/Ht:  1864F  2HRS;  OQ  TO  R.T.;  AGE  1161F  2HRS 

Form:  Disk  Yield  Strength:  75  —  138  ksi 

Specimen  Type:  CT  Ult.  Strength: 

Orientation:  C— R  Specimen  Thk:  0.171  —  0.196  in. 

Stress  Ratio:  0.1  Specimen  Width:  0.796  -  0.8  in. 

Frequency:  1  Hz  Ref:  WL010 
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Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.244  —  0.25  in. 
Specimen  Width:  1.991  —  2.006  in. 
Ref:  NC005 
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Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 
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Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.244  —  0.25  in. 
Specimen  Width:  1.991  —  2.006  in. 
Ref:  NC005 
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FATIGUE  CRACK  GROWTH  RATE  AT  DEFINED  LEVELS  OF  STRESS  INTENSITY  FACTOR  AK 

Ti-6-2.6  ELI  AT  ROOM  TEMPERATURE 
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FATIGUE  CRACK  GROWTH  RATE  AT  DEFINED  LEVELS  OF  STRESS  INTENSITY  FACTOR  AK 

Ti-5-2.6  ELI  AT  ROOM  TEMPERATURE 
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da/dN  (in/cycle) 


^  Ti-5-2.5  ELI  I - 

Condition/Ht: 

Form:  3  In.  Disk 
Specimen  Type;  WOL 
Orientation:  R— C 
Frequency:  0.1  Hz 

Environment:  LIQUID  HYDROGEN;— 423®F 


Yield  Strength:  200  ksi 
Ult.  Strength:  211.1  ksi 
Specimen  Thk:  0.744  in. 
Specimen  Width:  2.002  in. 
Ref:  LG005 
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Conditlon/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  R— C 
Frequency:  10  Hz 

Environment:  LIQUID  HYDR0GEN;-423T 


- 1  Ti-5-2.5  ELI  1-5- 

K 

Yield  Strength:  200  ksi 
Ult.  Strength:  211.1  ksi 
Specimen  Thk:  0.745  —  0.748  in. 
Specimen  Width:  2.003  —  2.01 1  in. 
Ref:  LG005 


o 

,0-i 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 


10.98  (min) 
13. 

16. 

20. 

25. 

30. 

35. 

39.97  (max) 


0.356 

0.579 

1.57 

5.72 

19.4 
40.3 
54.0 

50.5 


o 

o  10”^ 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 


8.44  (min) 
9. 

10. 

13. 

16. 

20. 

21.84  (max) 


0.990 

1.13 

1.51 

4.01 

9.48 

21.3 

27.1 


RMS  ^ 
Error 

Life 

Prediction 

Ratio 

Summary 

RMS  5? 
Error 

>100.0 

oT" 

- 1 - 1 - 

.5  .8 

1.25 

1 - 

2. 

41.66 

Figure  6.10.3.1.2 
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^  Ti-5-2.5  ELI  I- 

Condition/Ht: 

Form;  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  R-C 
Frequency:  0.1  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  113.6  ksi 
Ult.  Strength:  120  ksi 
Specimen  Thk:  0.746  —  0.749  in. 
Specimen  Width:  2.004  —  2.013  in 
Ref:  LG005 
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Figure  6.10.3.1.3 
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Ti-5-2.5  ELI 


Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  R— C 
Frequency:  1 0  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  1 1 3.6  ksi 
Ult.  Strength:  120  ksi 
Specimen  Thk:  0.745  —  0.749  in. 
Specimen  Width:  2  —  2.005  in. 
Ref:  LG005 
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Ti-5-2.5  ELI  I - 

Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  C— R 
Frequency:  0.1  Hz 

Environment:  LIQUID  HYDR0GEN;-423T 


Yield  Strength:  200  ksi 
Ult.  Strength:  211.1  ksi 
Specimen  Thk:  0.749  in. 
Specimen  Width:  2.004  in. 
Ref:  LG005 
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Figure  6.10.3.1.5 
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Condition/Ht: 

Form;  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  C— R 
Frequency:  1 0  Hz 

Environment:  LIQUID  HYDROGEN;— 423T 


Yield  Strength;  200  ksi 
Ult.  Strength:  211.1  ksi 
Specimen  Thk:  0.744  —  0.747  in. 
Specimen  Width:  2.004  —  2.008  in 
Ref:  LG005 
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Condition/Ht: 

Form:  3  in.  Disk  Yield  Strength:  113.6  ksi 

Specimen  Type:  WOL  Strength:  120  ksi 

Orientation:  C-R  Specimen  Thk:  0.744  -  0.753  in. 

Frequency:  10  Hz  Specimen  Width:  2.002  -  2.01  in. 

Environment:  LAB  AIR;  RT  Ref-  LG005 
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Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  C— R 
Stress  Ratio:  0.5 
Environment:  LAB  AIR;  RT 


Yield  Strength:  113.6  ksi 
Ult.  Strength:  120  ksi 
Specimen  Thk:  0.746  —  0.752  in. 
Specimen  Width:  2.006  —  2.012  in. 
Ref:  LG005 
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Figure  6.10.3.1.9 
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Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  C— S 
Frequency:  10  Hz 

Environment:  LIQUID  HYDROGEN;— 423T 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 


15.02  (min) 
16. 

20. 

25. 

30. 

35. 

38.28  (max) 


Ti-5-2.5  ELI 


Yield  Strength:  200  ksi 
Ult.  Strength:  211.1  ksi 
Specimen  Thk:  0.745  —  0.747  in. 
Specimen  Width:  2.006  —  2.012  in. 
Ref:  LG005 


RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error 

32.43  n  Tts  2.  ^7.38 


Figure  6.10.3.1.10 


6-89 


da/dN  (in/cycle) 


^  Ti-5-2.5  ELI  h- 

Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  C— S 
Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  113.6  ksi 
Ult.  Strength:  120  ksi 
Specimen  Thk:  0.743  —  0.75  in. 
Specimen  Width:  2.004  —  2.01  in. 
Ref:  LG005 
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Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  C— S 
Frequency:  0.1  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  113.6  ksi 
Ult.  Strength:  120  ksi 
Specimen  Thk:  0.749  in. 
Specimen  Width:  2.01  in. 
Ref:  LG005 
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Figure  6. 10.3. 12 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-5-2.5  ELI  I - 

Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  S— C 
Frequency:  10  Hz 

Environment:  LIQUID  HYDROGEN;— 423T 


Yield  Strength:  200  ksi 
Ult.  Strength:  211.1  ksi 
Specimen  Thk:  0.744  —  0.748  in. 
Specimen  Width:  2.004  —  2.005  in. 
Ref:  LG005 
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Ti-5-2.5  ELI 


Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  S-C 
Frequency:  0.1  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  113.6  ksi 
Ult.  Strength:  120  ksi 
Specimen  Thk:  0.743  —  0.748  in. 
Specimen  Width:  2.005  —  2.01  in. 
Ref:  LG005 


(KsiVin) 

da/dN  (1 0’^in/cycle) 

AK  (KsiVin) 

do/dN  (lO-'^i 

10.22  (min) 

1.42 

7.97  (min) 

1.71 

13. 

3.01 

8. 

1.70 

16. 

5.41 

9. 

1.59 

20. 

9.90 

10. 

1.80 

25. 

18.3 

13. 

3.92 

30. 

31.4 

16. 

8.52 

35. 

51.5 

20. 

15.8 

40. 

82.3 

22.95  (max) 

17.5 

50. 

52.94  (max) 


RMS  %  I  Life  Prediction  Ratio  Summary  RMS  %  \  Life  Prediction  Ratio  Summary 

Error 
60.56 


5  .8  1.25 


0.  .5  .8  1.25 


Figure  6.10.3.1.14 
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do/dN  (mm/cycle) 


Figure  6.10.3.1.15 


6-94 


da/dN  (in/cycle) 


Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  R— S 
Frequency:  10  Hz 

Environment:  LIQUID  HYDROGEN;— 423°F 


•5-2.5 


Yield  Strength:  200  ksi 
Ult.  Strength:  211.1  ksi 
Specimen  Thk:  0.745  —  0.749  in. 
Specimen  Width:  1.997  —  2.004  in. 
Ref:  LG005 


(KsiVin) 

da/dN  (10'^in/cycle) 

AK  (KsiVin) 

da/dN  (10‘^in 

1 1 .47  (min) 

0.833 

7.79  (min) 

0.306 

13. 

1.39 

8. 

0.291 

16. 

2.29 

9. 

0.291 

20. 

3.43 

10. 

0.371 

25. 

7.02 

13. 

1.29 

30. 

21.7 

16. 

4.23 

32.00  (max) 

38.3 

20. 

11.1 

25. 

12.7 

26.40  (max) 

10.9 

RMS  56  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 

Error  ^ — -r— -r— — i _ 

17.32  n  R  1  9^  9  58.06  n  R  R  1  9.R  9 


0.  .5  .8  1.25 


0.  .5  .8  1.25 


Figure  6.10.3.1.16 
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da/dN  (in/cycle) 


AK  (MPaVin) 


<u 

10"^  ^ 


-j 

10  £ 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


9.84  (min) 

0.447 

10. 

0.442 

13. 

0.616 

16. 

1.30 

20. 

3.78 

25. 

11.5 

30. 

25.4 

35. 

41.4 

40. 

52.1 

40.84  (max) 

53,0 

AK  (MPaVin) 

1  4  10  40  1 0 


O 

o  10“^ 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10'® in/cycle) 


RMS  %  Life  Prediction  Ratio  Sunnmary  RMS  %  Life  Prediction  Ratio  Summary 

Error  _  _ 

65.02  n  ^  ^  1.25  2.  0.  .5  .8  1.25 


Figure  6.10.3.1.17 
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da/dN  (in/cycle) 


Ti-5-2.5  ELI  hrn 

K 


Condition/Ht: 

Form:  3  in.  Disk  Yield  Strength:  113.6  ksi 

Specimen  Type:  WOL  Ult.  Strength:  120  ksi 

Orientation:  R-S  Specimen  Thk:  0.744  -  0.748  in. 

Frequency:  10  Hz  Specimen  Width:  1.996  -  2.002  in. 

Environment:  LAB  AIR;  RT  Ref:  LG005 


Figure  6.10.3.1.18 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Ti-5-2.5  ELI 


Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  S-R 
Frequency:  0.1  Hz 

Environment:  LIQUID  HYDR0GEN;-423T 


Yield  Strength:  200  ksi 
Ult.  Strength:  211.1  ksi 
Specimen  Thk:  0.746  in. 

Specimen  Width:  2.003  —  2.006  in. 
Ref:  LG005 


RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error 

18.91  0^  ^5  ^8  1.25  ^  >100.0 


0.  .5  .8  1.25 
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Ti-5-2.5  ELI 


Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  S-R 
Frequency:  1 0  Hz 

Environment:  LIQUID  HYDROGEN:-423T 


Yield  Strength:  200  ksi 
Ult.  Strength:  211.1  ksi 
Specimen  Thk:  0.744  —  0.748  in. 
Specimen  Width:  2.004  —  2.011  in. 
Ref:  LG005 


AK  (KsiVin) 


10.74  (min) 
13. 

16. 

20. 

25. 

30. 

35. 

40. 

40.98  (max) 


10‘^in/cycle) 

AK  (KsiVin) 

da/dN  (10'^in/ 

0.376 

7.49  (min) 

0.0505 

0.863 

8. 

0.261 

1.95 

9. 

1.02 

4.42 

10. 

1.32 

10.0 

13. 

3.13 

20.2 

16. 

5.42 

38.4 

20, 

11.0 

70.6 

20.73  (max) 

9.71 

RMS  % 
Error 

Life 

Prediction 

Ratio 

Summary 

RMS  % 
Error 

Life 

Prediction  Ratio 

Summary 

90.92 

0~ 

- 1 - 1 - 

.5  .8 

1.25 

2. 

32.25 

o7 

.5  .8  1.25 

Figure  6.10.3.1.20 


do/dN  (mm/cycle) 


da/dN  (in/cycle) 


Ti-5-2.5  ELI 


Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  S— R 
Frequency:  0.1  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  113.6  ksi 
Ult.  Strength:  120  ksi 
Specimen  Thk:  0.746  —  0.749  in. 
Specimen  Width:  2.004  —  2.009  in. 
Ref:  LG005 


(2  of  2) 


AK  (KsiVin)  do/dN  (10"®in/cycle) 


AK  (Ksivin) 


AK  (KsiVin)  do/dN  (10'^in/cycle) 


13.07  (min) 
16. 

20. 

25. 

30. 

35. 

35.29  (max) 


8.01  (min) 
9. 

10. 

13. 

16. 

20. 

24.82  (max) 


RMS  55 
Error 

Life 

Prediction 

Ratio 

Summary 

RMS  % 
Error 

24.86 

0~ 

- 1 - 1 - 

.5  .8 

1.25 

1 

2. 

63.62 

0.  .5  .8  1.25 


Figure  6.10.3.1.21 
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da/dN  (mm/cycle) 


Condition/Ht: 

Form:  3  in.  Disk 
Specimen  Type:  WOL 
Orientation:  S-R 
Frequency:  10  Hz 
Environment:  l_AB  AIR;  RT 


Ti-5-2.5  ELI 


Yield  Strength:  113.6  ksi 
Ult.  Strength:  120  ksi 
Specimen  Thk:  0.745  —  0.747  in. 
Specimen  Width:  2.004  —  2.01  in. 
Ref:  LG005 


(2  of  2) 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


0.381 

1.15 
2.79 

7.15 
17.7 
35.6 
62.3 
98.0 

194. 

315. 

369. 


8.80  (min) 
9. 

10. 

13. 

16. 

20. 

25. 

29.54  (max) 


RMS  % 

Error 

25.23 


Life  Prediction  Ratio  Sunnmary  RMS  % 

Error 


Life  Prediction  Ratio  Summary 
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da/dN  (mm/cycle) 


6-102 


FATIGUE  CRACK  GROWTH  RATE  AT  DEFINED  LEVELS  OF  STRESS  INTENSITY  FACTOR  AK 


6-103 


6-104 


ll-5Ai:2*5Sa  . 


6-105 


6-106 


T}^5A1^3Sn 


CO 

oii 


CO 

s 


6-107 


FATIGUE  CRACK  GROWTH  RATE  AT  DEFINED  LEVELS  OF  STRESS  INTENSITY  FACTOR  AK 

Ti-6Al-2.6Sli  AT  ROOM  TEMPERATURE 
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•  NOTEi  NET  SECTION  STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STANDARD  DEVIATION. 


TABLE  6.11.2.2  (CONTINUED) 


Ti-5AI-2;5Stt 


“5 

i 
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8 

mm 

s 
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to 

203.5 

203.5 

203.6 

228.0 

211.0 

211.0 

203.5 

203.6 

203.6 

203.6 

203.6 

203.5 

203.6 

C 

b 

S 

a 

S® 

*o 

S| 

S 

Jj 

TEST 

TEMP 

(“F) 

-423 

Cont’d 

T 

1 

n 

1 

THICK 

(to.) 

ZOO 

0.02 

0.02 

ZOO 

ZOO 

0.02 

0.02 

ZOO 

0.02 

90*0 

oro 

01*0 

0.02 

0.02 

0.02 

0.02 

0.02 

ZOO 

0.02 

I 

CU 

FORM 

Sheet 

Cont’d 

Sheet 

Sheet 

Sheet 

P 

li 

ANNEALED 

Cont’d 
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♦  NOTE*  NET  SECTION  STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STANDARD  DEVIATION. 


TABLE  6.11.2.2  (CONTINUED) 


.prgAl-2,5Sa 


z. 

CC 

lO 

i 

H 

REFER 

f 
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I 

» 

.Bk 

O 

i 

§ 

00 

S 

1 

i 

00 

CD 

89689 
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i 

s 

CD 

I 

s 

i 

S 
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1 
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s 

1 
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03 
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03 

& 

03 
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03 

1 
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o 
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NOTE!  NET  SECTION  STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STANDARD  DEVIATION. 


TABLE  6.11.2.2  (CONCLUDED) 
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•  NOTE!  NET  SECTION  STRESS  EXCEEDS  80%  OP  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STANDARD  DEVIATION. 


da/dN  (in/cycle) 


^  Ti-5AI-2.5Sn  I - 

Condition/Ht:  ANNEALED 
Form:  0.08  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.1  —  0.67 
Frequency:  30  -  55  Hz 


Yield  Strength:  122.3  ksi 
Ult.  Strength:  133.9  ksi 
Specimen  Thk:  0.083  —  0.084  in. 
Specimen  Width:  2.754  —  2.764  in. 
Ref:  88911 


RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 

Error  _  ^ _  Error  ^ ^  , - , — 

2.77  n  .5  .8  1^25  2.  ^-05  0.  .5  .8  1.25  2. 


0.  .5  .8  1.25 


Figure  6.11.3.1.1 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht:  ANNEALED 
Form:  0.08  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L-T 
Stress  Ratio:  0.1 
Frequency:  30  Hz 


Ti-5AI-2.5Sn 


Yield  Strength:  122.3  ksi 
Ult.  Strength;  133.9  ksi 
Specimen  Thk:  0.083  —  0.084  in. 
Specimen  Width:  2.754  —  2.764  in. 
Ref;  88911 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


21,49  (min) 
25. 

30. 

35. 

40. 

50. 

53.14  (max) 


O 

^10"^ 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10'^ in/cycle) 


20.00  (min) 
25. 

30. 

35. 

40. 

50. 

53.17  (max) 


RMS  % 
Error 

Life 

Prediction  Ratio 

□ 

Summary 

RMS  % 
Error 

3.20 

0~ 

1  '  1  1 

.5  .8  1.25 

1 

2. 

4.68 

Figure  6.11.3.1.1  (Concluded) 
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Figure  6.11.3.1.2 
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da/dN  (mm/cycle) 


Ti-5AI-2.5Sn 


Condition/Ht:  ANNEALED 
Form:  0.08  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.1 
Frequency:  50  Hz 


Yield  Strength:  122.3  ksi 
Ult.  Strength:  133.9  ksi 
Specimen  Thk:  0.083  —  0.084  in. 
Specimen  Width:  2.754  —  2.756  in. 
Ref:  88911 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 


AK  (Ksivin) 


AK  (KsiVin)  do/dN  (lO'^in/cycle) 


.16.62  (min) 
20. 

25. 

30. 

35. 

40. 

42.00  (max) 


17.57  (min) 
20. 

25. 

30. 

35. 

38.00  (max) 


RMS  % 
Error 

Life 

Prediction  Ratio 
□ 

Summary 

RMS  % 
Error 

Life 

Prediction  Ratio 

CO 

Summary 

7.49 

o7~ 

- 1 - ! - \ - 

.5  .8  1.25 

2. 

4.55 

o7~ 

.5  .8  1.25 

1 

2. 

Figure  6.11.3.1.2  (Concluded) 
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da/dN  (mm/cycle) 


^  Ti-5AI-2.5Sn 


Condition/Ht;  ANNEALED 
Form:  0.08  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.67 
Frequency:  55  —  58.3  Hz 


Yield  Strength:  122.3  ksi 
Ult.  Strength:  133.9  ksi 
Specimen  Thk:  0.083  —  0.085  in. 
Specimen  Width:  2.752  —  2.756  in 
Ref:  88911 


AK  (MPaVin) 

4  10  40  100 


(1  of  4) 


-2 


10 


10 


-S? 

o 

o  10“^ 


Z  10 
TJ 


.-5 


O 


10 
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1  I  1  —  1  1  ^ 

Condition/Ht:  ANNEALED 

Form:  0.08  in.  Sheet 

Yield  Strength:  122.3  ksi 

Specimen  Type:  CCP  (max  load  specified) 

Ult.  Strength:  133.9  ksi 

Orientation:  L— T 

Specimen  Thk:  0.083  —  0.085  in. 

Stress  Ratio:  0.67 

Specimen  Width:  2.752  —  2.756  in. 

Frequency:  55  —  58.3  Hz 
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Ti-5AI-2.5Sn 


Condition/Ht:  ANNEALED 
Form:  0.08  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  T-L 
Stress  Ratio:  0.1 
Frequency:  30  Hz 


Yield  Strength:  125.4  ksi 
Ult.  Strength:  133.9  -  135.2  ksi 
Specimen  Thk:  0.083  —  0.085  in. 
Specimen  Width:  2.753  —  2.757  in. 
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Condition/Ht:  ANNEALED 
Form:  0.08  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  T— L 
Stress  Ratio:  0.1 
Frequency:  50  -  53.3  Hz 


Yield  Strength:  125.4  ksi 
Ult.  Strength:  133.9  -  135.2  ksi 
Specimen  Thk:  0.083  —  0.085  in. 
Specimen  Width:  2.755  —  2.756  in. 
Ref:  88911 
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Condition/Ht:  ANNEALED 
Form:  0.08  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  T— L 
Stress  Ratio:  0.1 
Frequency:  50  -  53.3  Hz 


Yield  Strength:  125.4  ksi 
Ult.  Strength:  133.9  —  135.2  ksi 
Specimen  Thk:  0.083  —  0.085  in. 
Specimen  Width:  2.755  —  2.756  in 
Ref:  88911 
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Condition/Ht;  ANNEALED 
Form:  0.08  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  T-L 
Stress  Ratio:  0.67 
Frequency:  54.2  —  58.3  Hz 


Yield  Strength:  125.4  ksi 
Ult.  Strength:  133.9  —  135.2  ksi 
Specimen  Thk:  0.083  —  0.085  in. 
Specimen  Width:  2.753  —  2.757  in. 
Ref:  88911 
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Condition/Ht:  ANNEALED 
Form:  0.08  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  T— L 
Stress  Ratio:  0.67 
Frequency:  54.2  —  58.3  Hz 


Yield  Strength:  125.4  ksi 
Ult.  Strength:  133.9  —  135.2  ksi 
Specimen  Thk:  0.083  —  0.085  in. 
Specimen  Width:  2.753  —  2.757  in 
Ref:  8891 1 
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Figure  6.11.3.1.6  (Concluded) 
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FATIGUE  CRACK  GROWTH  RATE  AT  DEFINED  LEVELS  OF  STRESS  INTENSITY  FACTOR  AK 

Ti.6-2-2-2.2  AT  ROOM  TEMPERATURE 
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Figure  6.12.3.1.1 
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Condition/Ht:  ST 
Form:  0.63  in.  Plate 
Specimen  Type:  CT 
Orientation:  L-T 
Stress  Ratio:  0.1 


- 1  Ti-6-2-2-2-2 

Yield  Strength:  157  ksi 
Ult.  Strength: 

Specimen  Thk:  0.151  —  0.152  in. 
Specimen  Width:  3  in. 
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Condition/Ht:  1790F  1HR  AC  11  OOF  8HR  AC 
Form:  2  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  C— R 
Stress  Ratio:  0.1 
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Figure  6.13.3.1.1  (Concluded) 
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Specimen  Type:  CCP  (max  load  specified) 
Orientation:  C— R 
Stress  Ratio:  0.5 
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Condition/Ht:  1790F  1HR  AC  11  OOF  8HR  AC 
Form:  2  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  C— R 
Stress  Ratio:  0.7 


Yield  Strength;  135.5  —  140.9  ksi 
Ult.  Strength:  148.5  -  152.3  ksi 
Specimen  Thk:  0.08  —  0.081  in. 
Specimen  Width:  1.75  in. 

Ref:  PW002 


AK  (MPaVin) 

4  10  40  1 00 


(1  of  1) 


10 


10"^ 

_a) 

o 

o  10 


10 


10 


10 


-5 


10 


.-8 


4  10  40  100 

AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


AK  (MPaVin) 

4  10  40  100 


n  1  '  1  'ITT 

—  Environment: 

—  Frequency: 

— 1 '  1 '  I'l'i" 

Lab  Air;  SOOT; 
0.16  Hz 

— rc 

0 

10 

-1 

10 

10"'  ^ 
o 

10-^ 

10-^ 

O 

O  10 

=  1  '  1  ' I'FT 

— 1  '■  1  'm 

— ::r 

— 

— 

— 

— 

— 

— 

— 

— 

— 

3  £ 

\ 

— 

_ 

10  E 

c 

— 

z 

— 

~z. 

z  io'® 

= - M - 

_4”0 

“O 

_ 

10  \ 

\ 

_ 

— 

D 

a 

_ 

r 

- 

-o 

^  -6 
10 

— 

— 

io‘* 

— 

— 

— 

- 

io"^ 

im 

— 

io"® 

■■ 

mil 

— 

- 

io"® 

_ 

10 


10 


<0 

10'"  « 
o 

-3  I 

10  E 


10 


10 


10 


o 

T> 


4  10  40  100 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


RMS  95 


5.15  (min) 

1.36 

6. 

2.04 

7. 

2.71 

8. 

3,36 

9. 

4,16 

10. 

5.35 

13. 

15.5 

13.08  (max) 

16.0 

Life  Prediction  Ratio  Summary 


RMS  % 


Life  Prediction  Ratio  Summary 


Error 

14.63 


0. 


— 

.5 


.8  1.25 


Error 


— (— 

.8 


1.25 


Figure  6.13.3.1.3 
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FATIGUE  CRACK  GROWTH  RATE  AT  DEFINED  LEVELS  OF  STRESS  INTENSITY  FACTOR  AK 

Ti-6-2-4-2  ELI  AT  ROOM  TEMPERATURE 


’K-6-^2EIJ 
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^  Ti-6-2-4-2  ELI  I - 

Condition/Ht:  ANNEAL  1450F  1HR  AC 
Form:  0.75  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.1 


Yield  Strength:  140  ksi 
Ult.  Strength:  149  ksi 
Specimen  Thk:  0.187  in 
Specimen  Width:  1 .5  in. 
Ref:  MA0 16 
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^  Ti-6-2-4-2  ELI  I - 

Condition/Ht:  ANNEAL  1450F  1HR  AC 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  0.  Hz 
Environment:  LAB  AIR;1000T 


Yield  Strength:  78  ksi 
Ult.  Strength:  96  ksi 
Specimen  Thk:  0.187  in. 
Specimen  Width:  3  in. 
Ref:  MA016 
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Figure  6.14.3.1.2  (Concluded) 
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Ti-6-2-4-2-  ELI  I - 

Condition/Ht:  ANNEAL  1450F  1HR  AC 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  9  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  140  ksi 
Ult.  Strength:  149  ksi 
Specimen  Thk:  0.187  in. 
Specimen  Width:  3  In. 
Ref:  MA0 16 
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da/dN  (in/cycle) 


Condition/Ht:  ANNEAL  1450F  1HR  AC 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  9  Hz 
Environment:  LAB  AIR;  RT 
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Yield  Strength:  140  ksi 
Ult.  Strength:  149  ksi 
Specimen  Thk:  0.187  in. 
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Figure  6.14.3.1.3  (Concluded) 
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^  Ti-6-2-4-2  ELI  I - 

Condition/Ht:  ANNEAL  1450F  1HR  AC 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.02 
Environment:  LAB  AIRjlOOOT 


Yield  Strength:  78  ksi 
Ult.  Strength:  96  ksi 
Specimen  Thk:  0.187  in. 
Specimen  Width:  3  —  3.002  in. 
Ref:  MA0 16 
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da/dN  (in/cycle) 


Condition/Ht:  ANNEAL  1450F  1HR  AC 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.02 
Environment:  LAB  AIR:1000T 


Ti-6-2-4-2  ELI 


Yield  Strength:  78  ksi 
Ult.  Strength:  96  ksi 
Specimen  Thk:  0.187  in. 
Specimen  Width:  3  —  3.002  in. 
Ref:  MA0 16 
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Figure  6.14.3.1.4  (Concluded) 
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Figure  6.14.3.1.5 
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Condition/Ht:  ANNEAL  1450F  1HR  AC 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.5 


M  — O  — Z  — — Z  CLLI 


EF 


Yield  Strength:  78  ksi 
Ult.  Strength:  96  ksi 
Specimen  Thk:  0.187  in. 
Specimen  Width:  3  in. 
Ref:  MA0 16 
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Figure  6.14.3.1.6 
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da/dN  (in/cycle) 


Ti-6-2-4-6 


Condition/Ht: 

Form:  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  20  Hz 
Environment:  LAB  AIR, 'SOOT 


Yield  Strength:  147.2  ksi 
Ult.  Strength:  159.1  ksi 
Specimen  Thk:  0.3  in. 
Specimen  Width:  1 A  in. 
Ref:  UD001 
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Figure  6.15.3.1.2 
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Ti-6-2-4-6 
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Condition/Ht: 

Form:  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  20  Hz 
Environment:  LAB  AIR:800T 


Yield  Strength:  147.2  ksi 
Ult.  Strength:  159.1  ksi 
Specimen  Thk:  0.3  in. 
Specimen  Width:  1.4  in. 
Ref:  UD001 
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da/dN  (mm/cycle) 


^  Ti-6-2-4-6  I - - - 

Condition/Ht;  1690F  2HRS  AC  1550F  2HRS  OQ  HOOF  8HRS  AC 
Form:  1.8  -  2.8  in.  Forging  Yield  Strength:  165.5  -  166  ksi 

Specimen  Type:  CCP  (max  load  specified)  Ult.  Strength:  180.8  -  182.3  ksi 

Orientation:  C— R  Specimen  Thk:  0.077  —  0.082  in. 

Frequency:  30  Hz  Specimen  Width:  1.75  in. 

Environment:  LAB  AIR;800°F  Ref*  PW002 
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da/dN  (mm/cycle) 


This  page  intentionally  left  blank 


6-161 


Figure  6.15.3.1.4 
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Figure  6.15.3.1.4  (Concluded) 
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Figure  6.15.3.1.5 
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da/dN  (in/cycle) 


- — - 1  li-b-Z-4-b 

Condition/Ht:  1690F  2HRS  AC  1550F  2HRS  OQ  HOOF  8HRS  AC 
Form:  2.8  in.  Forging  Yield  Strength:  166  ksi 

Specimen  Type:  CCP  (max  load  specified)  Ult.  Strength:  182.3  ksi 

Orientation:  C-R  Specimen  Thk:  0.08  -  0.081  in. 

Frequency:  0.2  Hz  Specimen  Width:  1.75  in. 

Environment:  LAB  AIR;600T  Ref:  PW002 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6-2-4-6  F - - - 

Condition/Ht:  1 690F  2HRS  AC  1550F  2HRS  OQ  11  OOF  8HRS  AC 
Form:  1.8  in.  Forging  Yield  Strength.  165.5  ksi 

Specimen  Type:  CCP  (max  load  specified)  Ult.  Strength:  180.8  ksi 

Orientation:  C— R  Specimen  Thk.  0.074  in. 

Frequency:  Specimen  Width:  1.75  in. 

Environment:  LAB  AIR;600T  Rst*  PW002 
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Figure  6.15.3.1.6 
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da/dN  (mm/cycle) 


- 1  li-b-2-4-b 

Condition/Ht:  1690F  2HRS  AC  1550F  2HRS  OQ  11  OOF  8HRS  AC 
Form:  2.8  in.  Forging  Yield  Strength:  166  ksi 

Specimen  Type:  CCP  (max  load  specified)  Ult.  Strength:  182.3  ksi 

Orientation:  C— R  Specimen  Thk:  0.079  —  0.08  in. 

Frequency:  0.2  Hz  Specimen  Width:  1.75  in. 

Environment:  LAB  AIR;  RT  Ref:  PW002 
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Figure  6.15.3.1.7 


Figure  6.15.3.1.8 


6-168 


MEAN  PLANE  STRAIN  FRACTURE  TOUGHNESS 
FOR  TITANIUM  ALLOY  Ti-6A1-4V  AT  ROOM  TEMPERATURE 
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TABLE  6.16.1.2.3  (CONCLUDED) 
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TABLE  6.16.1.2.6  (CONTINUED) 
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142.64* 
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1 
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j 

o 
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1 

i 

5 

1 
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j 
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CO 
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§ 

IC 
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J 
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1 
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Ss 
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o 
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NOTEi  NET  SECTION  STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STANDARD  DEVIATION. 


H  Ti-6AI-4V  I - 

Condition/Ht: 

Form: 

Specimen  Type: 
Orientation: 

Frequency:  30  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.081  in. 
Specimen  Width:  2.5  in. 
Ref:  PW003 
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Figure  6.16,3.1.1 
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da/dN  (mm/cycle) 


This  page  intentionally  left  blank 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation:  C-R 
Frequency:  20  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.28  —  0.299  in. 
Specimen  Width:  2.5  in. 

Ref:  PW003 
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Condition/Ht: 

Form: 

Specimen  Type:  CT 
Orientation:  C— R 
Frequency:  20  Hz 
Environment:  LAB  AIR;  RT 


Ti-6AI-4V 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.28  -  0.299  in. 
Specimen  Width:  2.5  in. 

Ref:  PW003 
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AK  (Ksivin) 


AK  (KsiVin)  da/dN  (1 0‘^in/cycle) 
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Figure  6.16.3.1.2  (Concluded) 


6-233 


da/dN  (in/cycle) 


^  Ti— 6AI— 4V  I  ” 

Condition/Ht: 

Form: 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  C-R 
Frequency:  0.2  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.299  —  0.301 
Specimen  Width:  2.5  in. 

Ref:  PW003 
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Figure  6.16.3.1.3 
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da/dN  (mm/cycle) 


ycle; 


R 


Condition/Ht: 

Form: 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  C— R 
Frequency;  0.2  Hz 
Environment:  LAB  AIR;300T 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.297  —  0.302  in. 
Specimen  Width:  2.5  in. 

Ref:  PW003 
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da/dN  (mm/cycle) 


^  Ti-6AI-4V 


Condition/Ht:  1550F  4HRS  FC  1000F  4HRS  ARGON  COOLED 
Form:  Forging  Yield  Strength:  140.9  ksi 

Specimen  Type:  WOL  Ult.  Strength:  150.1  ksi 

Orientation:  R— C  Specimen  Thk.  0.8  in. 

Stress  Ratio:  0.1  Specimen  Width:  2.55  in. 

Frequency:  10  Hz  UM001 
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Figure  6.16.3.1.5 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht:  1750F  4HRS  ARGON  COOLED 

Form:  Forging 

Specimen  Type:  WOL 

Orientation:  R— C 

Stress  Ratio:  0.1 

Frequency:  10  Hz 


Ti-6AI-4V 


Yield  Strength:  135.7  ksi 
Ult.  Strength:  144.9  ksi 
Specimen  Thk:  0.8  in. 
Specimen  Width:  2.55  in. 
Ref:  UM001 
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Figure  6.16.3.1.6 
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da/dN  (mm/cycle) 


^  Ti-6AI-4V  I - 

^  Condition/Ht:  1 750F.  4HRS  ARGON  COOLED 
Form:  Forging 
Specimen  Type:  WOL 
Orientation:  C— R 
Stress  Ratio:  0.1 
Frequency:  10  Hz 


Yield  Strength:  135.7  ksi 
Ult.  Strength:  144.9  ksi 
Specimen  Thk:  0.8  in. 
Specimen  Width:  2.55  in. 
Ref:  UM001 


Figure  6.16.3.1.7 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


— - - - - 1  Ti-6AI-4V 

Condition/Ht:  1775F  1  HR  WQ  1 675F  1HR  WQ  1000F  4HR  AC 
Form:  0.5  in.  Disk  Yield  Strength:  120  ksi 

Specimen  Type:  CCP  (max  load  specified)  Ult.  Strength:  130  ksi 

Orientation:  C-R  Specimen  Thk:  0.12  in. 

Stress  Ratio:  0.05  Specimen  Width:  1.98  in. 

Frequency:  0.3  —  10  Hz  Ref:  GE003 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V  I - - - 

Condition/Ht:  1775F  1HR  WQ  1675F  1HR  WQ  1000F-1200F  2-8HR  AC 
Form:  0.94  -  1.15  in.  Disk  Yield  Strength:  145  -  150  ksi 

Specimen  Type:  KB  Bar  Ult.  Strength: 

Orientation:  C-R  Specimen  Thk:  0.251  -  0.253  in. 

Frequency:  0.3  Hz  Specimen  Width:  0.995  -  1.002  in, 

Environment:  LAB  AIR;600T  Ref:  GE007 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Ti-6AI-4V  hr- 

K 


Condition/Ht:  1775F  1  HR  WQ  1 675F  1HR  WQ  1000F-1200F  2-8HR  AC 
Form:  0.94  -  1.15  in.  Disk  Yield  Strength:  145  -  150  ksi 


Specimen  Type:  KB  Bar  Ult.  Strength: 

Orientation:  C-R  Specimen  Thk:  0.251  -  0.253  in. 


Frequency:  0.3  Hz  Specimen  Width:  0.995  -  1.002  in. 

Environment:  LAB  AIR:600T  Ref:  GE007 
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Figure  6.16.3.1.9  (Concluded) 
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da/dN  (in/cycle) 


Condition/Ht;  1775F  1HR  WQ  1675F  1HR  WQ  1000F-1200F  2-8HR  AC 


K 


Form:  0.94  in.  Disk 
Specimen  Type:  KB  Bar 
Orientation:  C— R 
Frequency:  0.3  Hz 
Environment:  LAB  AIR;300‘’F 


Yield  Strength:  150  ksi 
Ult.  Strength: 

Specimen  Thk:  0.252  in. 

Specimen  Width:  0.991  —  0.999  in 
Ref:  GE007 
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Figure  6.16.3.1.10  (Concluded) 
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da/dN  (mm/cycle) 


Figiire  6.16.3.1.11 
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Figure  6.16.3.1.11  (Concluded) 

6-245 


^  Ti— 6AI— 4V  t 

Condition/Ht:  1775F  1HR  WQ  1 675F 
Form:  0.94  in.  Disk 
Specimen  Type:  KB  Bar 
Orientation:  C-R 
Frequency:  0.5  Hz 
Environment:  LAB  AIR;  RT 


1HR  WQ  1000F-1200F  2-8HR  AC 
Yield  Strength:  150  ksi 
Ult.  Strength: 

Specimen  Thk:  0.251  —  0.252  in. 
Specimen  Width:  0.989  —  0.997  in 
Ref:  GE007 


Figure  6.16.3.1.12 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


- 1  Ti-6A1-4V 

Condition/Ht:  1950F  4HRS  WQ  1000F  4HRS  ARGON  COOLED 
Form;  Forging  Yield  Strength:  136.4  ksi 

Specimen  Type:  WOL  Ult.  Strength:  147.8  ksi 

Orientation:  R-C  Specimen  Thk;  0.8  in. 

Stress  Ratio:  0.1  Specimen  Width:  2.55  in. 

Frequency:  10  Hz  Ref:  UM001 
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Figure  6.16.3.1.13 
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Figure  6.16.3.1.14 
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H  Ti-6AI-4V  I - - - 

Condition/Ht:  ALPHA— BETA  FORGE— ANNEALED 

Form:  Forging 

Specimen  Type:  CT 

Orientation:  L— T 

Stress  Ratio:  0.1 

Frequency:  30  Hz 


Yield  Strength:  50  —  100  ksi 
Lilt.  Strength: 

Specimen  Thk:  0.25  —  0.252  in. 
Specimen  Width:  1.993  —  2.01  in. 
Ref:  SA001 


AK  (MPaVin) 

4  10  40  100 


(1  of  3) 


AK  (MPaVin) 

4  10  40  100 


Environment:  Lob  i^r;  R.T.; 
Yield  Strength:  50  Ksi 


Environment:  Lab  RT.; 
Yield  Strength:  80  Ksi 
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Figure  6.16.3.1.15 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht:  ALPHA-BETA  FORGE-ANNEALED 

Form:  Forging 

Specimen  Type:  CT 

Orientation:  L— T 

Stress  Ratio:  0.1 

Frequency:  30  Hz 


- 1  Ti-6AI-4V  f-p 

Yield  Strength:  50  -100  ksi 
Ult.  strength: 

Specimen  Thk:  0.25  —  0.252  in. 
Specimen  Width:  1.993  —  2.01  in. 
Ref:  SA001 
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Figure  6.16.3.1,15  (Concluded) 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht;  ANNEALED 
Form:  6  in.  Billet 
Specimen  Type:  WOL 
Orientation:  L— T 
Stress  Ratio:  0.02 
Frequency:  10  —  20  Hz 


Yield  Strength:  123  ksi 
Ult.  Strength;  135  ksi 
Specimen  Thk:  1.25  in. 
Specimen  Width:  5  in. 
Ref:  MA003 


AK  (MPaVin) 

4  10  40  100 
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Figure  6.16.3.1.16 
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da/dN  (mm/cycle) 


Condition/Ht:  ANNEALED 
Form:  1.75  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  1  Hz 
Environment:  DIST  WATER;  RT 
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Figure  6.16.3.1.17 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


H  Ti-6AI-4V  I - 

Condition/Ht:  ANNEALED 
Form:  1.75  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  15  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  127.2  —  131.6  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  —  0.251  in. 
Specimen  Width:  2.001  —  2.003  in 
Ref:  DA006:DA007 


AK  (MPaVin) 
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(1  of  2) 
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Figure  6.16.3.1.18 
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6-255 


^  Ti-6AI-4V  I - 

Condition/Ht:  ANNEALED 
Form:  1.75  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.1 
Environment:  LAB  AIR;  RT 


Yield  Strength:  127.2  -  131.6  ksi 
Lilt.  Strength: 

Specimen  Thk:  0.251  —  0.252  in. 
Specimen  Width:  2.002  —  2.006  in. 
Ref:  DA006;DA007 
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da/dN  (in/cycle) 


Condition/Ht;  ANNEALED 
Form:  1.75  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.1 
Environment:  LAB  AIR;  RT 


h 

Yield  Strength:  127.2  —  131.6  ksi 
Ult.  Strength: 

Specimen  Thk:  0.251  —  0.252  in. 
Specimen  Width:  2.002  —  2.006  in 
Ref:  DA006;DA007 
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Figure  6.16.3.1.19  (Concluded) 
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da/dN  (mm/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  ANNEALED 
Form:  1.75  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  L-T 
Stress  Ratio:  0.8 
Environment:  LAB  AIR;  RT 


Yield  Strength:  127.2  —  131.6  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  —  0.253  in. 
Specimen  Width:  2  —  2.004  in. 
Ref:  DA006;DA007 


AK  (KsiVin) 

da/dN  (10'^in/cycle) 

AK  (KsiVin) 

da/dN  (lO'^in/cycle) 

3.29  (min) 

0.0294 

3.16  (min) 

0.00765 

3.5 

0.0358 

3.5 

0.0133 

4. 

0.0575 

4. 

0.0272 

5. 

0.133 

5. 

0.0794 

6. 

0.244 

6. 

0.151 

!  7. 

0.374 

7. 

0.227 

8. 

0.576 

8. 

0.343 

9. 

0.965 

9. 

0.572 

10. 

1.68 

10. 

0.998 

13. 

8.23 

13. 

3.82 

13.34  (max) 

10.2 

13.25  (max) 

4.07 

RMS  % 
Error 

Life 

Prediction 

D 

Ratio  Summary 

80.89 

0. 

.5  .8 

1  ”1  *" 

1.25  2. 

Life  Prediction  Ratio  Summary 
n 


0.  .5  .8  1.25  i 


6-258 


da/dN  (in/cycle) 


Condition/Ht:  ANNEALED 
Form:  1.75  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  t— L 
Frequency:  5  —  15  Hz 
Environment:  LAB  AIR;  RT 


- 1  Ti-6AI-4V 

Yield  Strength:  131.4  ksi 
Ult.  Strength: 

Specimen  Thk:  0.249  —  0.25  in. 
Specimen  Width:  2.002  —  2.006  in 
Ref:  DA006 
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Figure  6.16.3.1.21 
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da/dN  (mm/cycle) 


Figure  6.16.3.1.22 
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da/dN  (in/cycle) 


R 


Condition/Ht:  ANNEALED 
Form:  1.75  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  T-L 
Frequency:  1 5  Hz 
Environment:  LAB  AIR;  RT 

AK  (MPoVin) 


1  4  10  40  1 00 


Yield  Strength:  127.9  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  —  0.251  in. 
Specimen  Width:  2.002  —  2.003  inJ 
Ref:  DA007 
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Figure  6.16.3.1.23 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  ANNEALED 
Form;  1.75  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  1  Hz 
Environment:  DIST  WATER;  RT 


Yield  Strength:  127.9  —  131.4  ksi 
Ult.  Strength: 

Specimen  Thk:  0.25  —  0.251  in. 
Specimen  Width:  1 .998  —  2.02  in. 
Ref:  DA007;DA006 
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Figure  6, 16.3. 1.24 
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da/dN  (mm/cycle) 


R 


Condition/Ht:  ANNEALED 
Form:  1.75  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  30  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  127.9  ksi 
Ult.  Strength: 

Specimen  Thk:  0.251  in. 
Specimen  Width:  2  in. 
Ref:  DA007 
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4.75  (min) 

0.0646 

5. 

0.0765 

6. 

0.135 

7. 

0.221 

8. 

0.350 

9. 

0.552 

10. 

0.872 

13. 

3.62 

14.97  (max) 

15.2 

RMS  % 
Error 

Life 

Prediction  Ratio 
□ 

Summary 

RMS  * 
Error 

Life 

Prediction 

Ratio  Summary 

12.09 

0. 

- 1 - 1 - 1 - 

.5  .8  1.25 

2. 

oT 

1  > 

.5  .8 

1.25  2. 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  ANNEALED 

Form:  1.75  In.  Extrusion 

Specimen  Type:  CCP  (max  load  specified) 

Orientation:  L— T 

Frequency:  5  Hz 

Environment:  L^B  AIR;  RT 


Yield  Strength:  131.6  ksi 
Ult.  Strength: 

Specimen  Thk:  0.198  in. 
Specimen  Width:  4.009  in. 
Ref:  DA006 
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da/dN  (in/cycle) 


Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  1  Hz 
Environment:  DIST  WATER;  RT 
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AK  (KsiVin)  da/dN  (10‘^in/cycle) 
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Yield  Strength:  131.7  ksi 
Ult.  Strength: 

Specimen  Thk:  0.245  —  0.246  in. 
Specimen  Width:  2.007  —  2.009  in. 
Ref:  DA006 
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Figure  6.16.3.1.27 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.1 
Environment:  LAB  AIR;  RT 


Yield  Strength:  131.7  -  132.3  ksi 
Ult.  Strength: 

Specimen  Thk:  0.248  —  0.251  in. 
Specimen  Width:  2.005  —  2.007  in. 
Ref:  DA006;DA007 
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da/dN  (in/cycle) 


Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.1 
Environment:  LAB  AIR;  RT 
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- 1  Ti-6AI-4V  fy 

Yield  Strength:  131.7  -  132.3  ksi 
Ult.  Strength: 

Specimen  Thk:  0.248  —  0.251  in. 
Specimen  Width:  2.005  —  2.007  in. 
Ref:  DA006;DA007 


AK  (MPaVin) 

1  4  10  40  100 


o 

o  10“* 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  ( 10'^ in/cycle) 


RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error  ^  Error  ^  _ 

20.95  0^  .5  .8  ^25  2.  0.  .5  .8  1.25 


Figure  6.16.3.1.28  (Concluded) 
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Ti-6AI-4V 


Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.4 
Environment:  LAB  AIR;  RT 


Yield  Strength:  131.7  -  132.3  ksi 
Ult.  Strength: 

Specimen  Thk:  0.249  in. 

Specimen  Width:  2.005  —  2.008  in. 
Ref:  DA006;DA007 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.8 
Environment:  LAB  AIR;  RT 


Ti-6AI-4V 


Yield  Strength:  131.7  -  132.3  ksi 
Ult.  Strength: 

Specimen  Thk:  0.248  —  0.249  in. 
Specimen  Width:  2.005  —  2.006  in. 
Ref:  DA006;DA007 
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Figure  6.16.3.1.30 
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^  Ti-6AI-4V 


Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  T-L 
Frequency:  1  Hz 
Environment:  DIST  WATER;  RT 


Yield  Strength:  140.1  —  144.9  ksi 
Ult  Strength: 

Specimen  Thk:  0.248  —  0.25  in. 
Specimen  Width:  2  ~  2.006  in. 
Ref:  DA006;DA007 


AK  (MPoVin) 
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Figure  6, 16*3. LSI 
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p  Ti-6AI-4V  I - 

Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Ratio:  0.1 
Environment:  LAB  AIR;  RT 


Yield  Strength:  140.1  —  144.9  ksi 
Ult.  Strength: 

Specimen  Thk:  0.249  —  0.251  in. 
Specimen  Width:  2.003  —  2.008  in 
Ref:  DA006:DA007 


Figure  6.16.3.1.32 
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da/dN  (mm/cycle) 


i  li-bAI-4V 


F 


Yield  Strength:  140.1  —  144.9  ksi 
Ult.  Strength: 

Specimen  Thk:  0.249  —  0.251  in. 
Specimen  Width:  2.003  —  2.008  in. 
Ref:  DA006;DA007 


Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Ratio:  0.1 
Environment:  LAB  AIR;  RT 
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Figure  6.16.3.1.32  (Concluded) 
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da/dN  (mm/cycle) 


Figure  6.16.3.1.33 
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^  Ti-6AI-4V  I - 

Condition/Ht:  ANNEALED 
Form;  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Rotio:  0.8 
Environment:  LAB  AIR;  RT 


AK  (MPaVin) 


Frequency:  15.  Hz 


(1  of  3) 


Yield  Strength:  140.1  -  144.9  ksi 
Ult.  Strength: 

Specimen  Thk:  0.249  —  0.25  in. 
Specimen  Width:  2.004  —  2.008  in. 
Ref:  DA006;DA007 


AK  (MPavin) 


(2  of  3) 
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Figure  6.16.3.1.34 
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da/dN  (mm/cycle) 


Ti-6AI-4V 


Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  t— L 
Stress  Ratio:  0.8 
Environment:  LAB  AIR;  RT 


Yield  Strength:  140.1  -  144.9  ksi 
Ult.  Strength: 

Specimen  Thk:  0.249  —  0.25  in. 
Specimen  Width:  2.004  —  2.008  in. 
Ref:  DA006;DA007 
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Figure  6.16.3.1.34  (Concluded) 
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da/dN  (mm/cycle) 


Figure  6.16.3.1.35 
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da/dN  (in/cycle) 


Condition/Ht:  ANNEALED  AT  1375F  3HRS  AC 

Form:  2.75  in.  Plate 

Specimen  Type:  WOL 

Orientation:  L-T 

Frequency:  10  -  20  Hz 

Environment:  LAB  AIR;  RT 


^  Ti-6AI-4V 


Yield  Strength:  129  ksi 
Ult.  Strength:  139  ksi 
Specimen  Thk:  1.25  in. 
Specimen  Width:  5  in. 
Ref:  MA003 
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Figure  6.16.3.1.36 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


H  Ti-6AI-4V  I - 

Condition/Ht:  AS  WELDED  E.B. 
Form:  Weldment 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 


WELDMENT  (HAZ) 

Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  1  in. 
Specimen  Width:  2  in. 
Ref:  88144 
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Figure  6.16.3.1.37 
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da/dN  (in/cycle) 


r 


Ti-6AI-4V 


Condition/Ht:  AS  WELDED  E.B. 
Form:  Weldment 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 


WELDMENT  (WELD  ZONE) 

Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  1  in. 
Specimen  Width:  2  in. 
Ref:  88144 


AK  (KsiVin)  do/dN  (10’^in/cycle) 
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da/dN  (mm/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  BA 
Form:  0.05  in.  Sheet 
Specimen  Type:  CT 
Orientation: 

Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 
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Ref:  NL001 
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Figure  6.16.3.1.39 
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da/dN  (mm/cycle) 
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da/dN  (in/cycle) 


H  Ti-6AI-4V  I - — - 

Condition/Ht:  BA 

Form:  0.05  in.  Sheet  Yield  Strength:  130  ksi 

Specimen  Type:  CCP  (max  load  specified)  Ult.  Strength: 

Orientation:  Specimen  Thk:  0.05  in. 

Frequency:  10  Hz  Specimen  Width:  3.15  in. 

Environment:  LAB  AIR;  RT  Ref:  NL001 
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Figure  6.16.3.1.40 
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da/dN  (mm/cycle) 


Figure  6.16.3.1.40  (Concluded) 
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da/dN  (in/cycle) 


Ti-6AI-4V 


Condition/Ht:  BA 
Form:  0.76  —  2.79  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  6  Hz 
Environment:  DRY  AIR;  RT 


Yield  Strength:  116.3  ksi 
Ult.  Strength:  125.7  ksi 
Specimen  Thk:  0.747  —  0.762  in. 
Specimen  Width:  4.993  —  5.008  in. 
Ref:  88575 
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Figure  6.16.3.1.41 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


_ 1  x:  r'  A  1  AM  1 _ 

1  !  I  — UMI  — 1  p 

Condition/Ht:  BA 

K 

A  Form:  0.76  -  2.79  in.  Plate 

Yield  Strength:  1 1 6.3  ksi 

Specimen  Type:  CT 

Ult.  Strength:  125.7  ksi 

Orientation:  L— T 

Specimen  Thk:  0.747  -  0.762  in. 

Frequency:  6  Hz 

Specimen  Width:  4.993  —  5.008  in. 

Environment:  DRY  AIR;  RT 

Ref:  88575 
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Figure  6.16.3.1.41  (Concluded) 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  BA 
Form:  2.25  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  0.1  Hz 
Environment:  H.H.A.;  RT 


Yield  Strength:  117  ksi 
Ult.  Strength:  129.4  ksi 
Specimen  Thk:  0.749  — 
Specimen  Width:  5.009 
Ref:  GD007 
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Figure  6.16.3.1.42 
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Ti-6AI-4V 


Condition/Ht:  BA 
Form:  2.25  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  0.1  Hz 
Environment:  H.H.A.;  RT 


Yield  Strength:  117  ksi 
Ult.  Strength:  129.4  ksi 
Specimen  Thk:  0.749  —  0.753  in. 
Specimen  Width:  5.009  —  5.013  in. 
Ref:  GD007 
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Figure  6.16.3.1.42  (Concluded) 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  BA 
Form:  0.75  —  0.76  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  1  Hz 
Environment:  S.T.W.;  RT 


Yield  Strength:  116.3  ksi 
Ult.  Strength:  125.7  ksi 
Specimen  Thk:  0.746  —  0.751  in. 
Specimen  Width:  4.986  —  5.019  in. 
Ref:  88575 
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Figure  6.16.3.1.43 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht;  BA 
Form:  0.75  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  0.1  Hz 
Environment:  S.T.W.;  RT 


Ti-6AI-4V 


Yield  Strength:  116.3  ksi 
Ult.  Strength:  125.7  ksi 
Specimen  Thk:  0.75  in. 
Specimen  Width:  5.008  in. 
Ref:  88575 
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da/dN  (mm/cycle) 


Figure  6.16.3.1.45 
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i  li-bAI-4V 


Yield  Strength:  124.5  ksi 
Ult.  Strength:  136.4  ksi 
Specimen  Thk:  0.66  in. 

Specimen  Width:  2.55  —  2.554  in. 
Ref:  90981 


Condition/Ht:  BA 
Form:  0.63  in.  Plate 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Ratio:  0.1 
Frequency:  10  Hz 
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Figure  6.16.3.1.45  (Concluded) 
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Figure  6.16.3.1.47 
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I  Ti-6AI-4V  h 

Condition/Ht:  BA 
Form:  2.79  in.  Plate 
Specimen  Type:  CT 
Orientation:  S— L 
Stress  Ratio:  0.1 
Frequency:  1  Hz 


Yield  Strength:  116.3  ksi 
Ult.  Strength:  125.7  ksi 
Specimen  Thk:  1.002  in. 
Specimen  Width:  1.996  in 
Ref:  88575 


Figure  6.16.3.1.48 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


ll-bAI-4V 


Condition/Ht:  BA 
Form:  1  in.  Plate 
Specimen  Type:  DCB 
Orientation:  T— L 
Frequency:  0.1  Hz 
Environment:  DIST  WATER;  RT 


Yield  Strength: 
Ult.  Strength: 
Specimen  Thk: 
Specimen  Width: 
Ref:  88140 
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da/dN  (in/cycle) 


^  Ti— 6AI— 4V  I 

Condition/Ht:  BA 

Form:  0.63  in.  Plate  Yield  Strength:  124.5  ksi 

Specimen  Type:  PTSF  (max  stress  specified)  Ult.  Strength:  136.4  ksi 
Orientation:  T-S  Specimen  Thk:  0.672  in. 

Frequency:  10  Hz  Specimen  Width:  1.5  in. 

Environment:  3.5*  NACL;  RT  Ref:  90981 
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Figure  6.16.3.1.50 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  BA 
Form:  1.3  in.  Forging 
Specimen  Type:  WOL 
Orientation:  L— T 
Stress  Ratio:  0.02 
Frequency:  0.1  —  20  Hz 


Yield  Strength:  111  - 
Ult.  Strength:  122.5  - 
Specimen  Thk:  1.25  in. 
Specimen  Width:  5  in. 


1 1 1 .5  ksi 
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Ref:  MA005 
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Figure  6.16.3.1.51 
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Figure  6.16.3.1.51  (Concluded) 
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da/dN  (in/cycle) 


I  Ti-6A!-4V  I - 

Condition/Ht:  BA 
Form:  1.3  in.  Forging 
Specimen  Type;  WOL 
Orientation;  T— L 
Stress  Ratio;  0.02 
Frequency;  0.1  —  20  Hz 


Yield  Strength;  110  —  110.5  ksi 
Ult.  Strength;  124.5  —  125  ksi 
Specimen  Thk;  1.25  in. 

Specimen  Width:  5  in. 

Ref:  MA005 
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Figure  6.16.3.1.52  (Concluded) 
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Figure  6,16.3.1.53 
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Figure  6.16.3.1.54 
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da/dN  (in/cycle) 
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da/dN  (mm/cycle) 


Ti-6AI-4V 


Condition/Ht:  DB 
Form:  0.63  —  1.5  in.  Plate 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  6  Hz 
Environment:  DRY  AIR;  RT 


Yield  Strength:  115  —  153  ksi 
Ult.  Strength:  126  —  165  ksi 
Specimen  Thk:  1  in. 

Specimen  Width:  4.94  —  6  in. 
Ref:  88579 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  DB 
Form:  8  in.  Plate 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  1  Hz 
Environment:  S.T.W.;  RT 


Yield  Strength:  118  ksi 
Ult.  Strength:  128  ksi 
Specimen  Thk:  0.992  in. 
Specimen  Width:  6  in. 
Ref:  85837 
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li-bAi-4V 


Condition/Ht:  DB 
Form:  8  in.  Plate 
Specimen  Type;  CT 
Orientation:  S-T 
Frequency;  1  Hz 
Environment:  S.T.W.;  RT 


Yield  Strength:  114  ksi 
Ult.  Strength:  128  ksi 
Specimen  Thk:  0.993  in. 
Specimen  Width:  4.94  in. 
Ref:  85837 
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Figure  6.16.3.1.59 


6-310 


ll-bAI-4V 


Condition/Ht:  DB  +  2DBTC 
Form:  8  in.  Plate 
Specimen  Type:  CT 
Orientation:  S— T 
Frequency:  6  Hz 
Environment:  DRY  AIR;  RT 


Yield  Strength:  114  ksi 
Ult.  Strength:  128  ksi 
Specimen  Thk:  0.983  in. 
Specimen  Width:  4.95  in. 
Ref:  85837 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10*^in/cycle) 


14.18  (min) 
16. 

20. 

25. 

26.83  (max) 


Life 

Prediction 

□ 

Ratio 

Summary 

RMS  % 
Error 

Life 

Prediction  Ratio  Summary 

o” 

- 1 - 1 - 

.5  .8 

1.25 

2. 

oT" 

. r .  1  1  1 

.5  .8  1.25  2. 
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da/dN  (in/cycle) 


^  Ti— 6AI— 4V  I 

Condition/Ht:  DB  +  4DBTC 
Form:  8  in.  Plate 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  1  Hz 
Environment:  S.T.W.;  RT 


Yield  Strength:  115  ksi 
Ult.  Strength;  126  ksi 
Specimen  Thk:  0.99  in. 
Specimen  Width:  6  in. 
Ref:  85837 
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Figure  6.16.3.1.61 


6-312 


Condition/Ht:  DB  +  TR 
Form:  1.5  in.  Plate 
Specimen  Type:  CT 
Orientation:  S-T 
Frequency:  1  Hz 
Environment:  S.T.W.;  RT 


- 1  Ti-6AI-4V  1-5 

Yield  Strength:  111  ksi 
Ult.  Strength:  128  ksi 
Specimen  Thk:  1  in. 

Specimen  Width:  5  in. 

Ref:  88579 


Figure  6.16.3.1.62 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


H  Ti-6AI-4V  I - 

Condition/Ht:  DBT  +  PC 
Form:  2.5  in.  Plate 
Specimen  Type:  CT 
Orientation:  T-L 
Frequency:  1  Hz 
Environment:  S.T.W.;  RT 


Yield  Strength:  122  ksi 
Lilt.  Strength:  135  ksi 
Specimen  Thk:  0.35  in. 
Specimen  Width:  7.4  in. 
Ref:  88579 
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Figure  6.16.3.1.63 
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Figure  6.16.3.1.64 
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da/dN  (in/cycle) 


Figure  6.16.3.1.65 
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Figure  6.16.3.1.66 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  DBTC 
Form:  1.25  —  1.5  in.  Plate 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  1  Hz 
Environment:  DRY  AIR;  RT 


Yield  Strength:  119  —  128  ksi 
Ult.  Strength:  134  -  139  ksi 
Specimen  Thk:  0.96  —  1  in. 
Specimen  Width:  6  —  7.46  in. 
Ref:  88579 
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da/dN  (mm/cycle) 


Figure  6.16.3.1.68 
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da/dN  (in/cycle) 


Figure  6.16.3.1.69 
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Condition/Ht:  HIP  1650F  15  KSI 
Form:  Casting 
Specimen  Type:  CT 
Orientation: 

Frequency:  0.1  —  20  Hz 
Environment:  LAB  AIR;  RT 


Ti-6AI-4V 


Yield  Strength:  60  ksi 
Ult.  Strength: 

Specimen  Thk:  0.1  in. 
Specimen  Width:  0.999 
Ref:  WL01 1 
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Figure  6.16.3.1.70 
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da/dN  (mm/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  MA 
Form:  0.1  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  1  —  6  Hz 
Environment:  DRY  AIR;  RT 


Yield  Strength:  137  ksi 
Ult.  Strength:  147  ksi 
Specimen  Thk:  0.092  —  0.101  in. 
Specimen  Width:  23.98  —  24.22  in. 
Ref:  86575 
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Figure  6.16.3.1.71 
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da/dN  (in/cycle) 


]  Ti-6AI-4V  1-^ 
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Condition/Ht:  MA 
Form:  0.1  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  1  —  6  Hz 
Environment:  DRY  AIR;  RT 


Yield  Strength:  137  ksi 
Ult.  Strength:  147  ksi 
Specimen  Thk;  0.092  —  0.101  in. 
Specimen  Width:  23.98  —  24.22  in 
Ref:  86575 


Figure  6.16.3.1.71  (Concluded) 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V 

Condition/Ht:  MA 
Form:  0.1  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.08 
Frequency:  1  —  6  Hz 


Yield  Strength:  137  ksi 
Ult.  Strength:  147  ksi 
Specimen  Thk:  0.096  in. 
Specirrien  Width:  24  in. 
Ref:  86575 
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Figure  6.16.3.1.72 
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da/dN  (in/cycle) 


Ti-6AI-4V 


Condition/Ht;  MA 
Form:  0.1  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  T— L 
Stress  Ratio:  0.08 
Frequency:  6  Hz 


Yield  Strength:  143  ksi 
Ult.  Strength:  151  ksi 
Specimen  Thk:  0.096  —  0.097  in. 
Specimen  Width:  24  in. 

Ref:  86575 


(2  of  2) 
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Figure  6.16.3.1.73 
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da/dN  (mm/cycle) 


Figure  6.16.3.1.74 
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Condition/Ht:  MA 
Form:  0.63  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.3 
Frequency:  1  Hz 


Ti-6AI-4V 


Yield  Strength:  138  ksi 
Ult.  Strength:  148  ksi 
Specimen  Thk:  0.49  —  0.5  in. 
Specimen  Width:  6  in. 

Ref:  88579 
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Figure  6.16.3.1.75 
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da/dN  (in/cycle) 


-|  Ti— 6AI— 4V  [~ 

Condition/Ht:  MA 
Form:  1.25  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.3 
Frequency:  1  Hz 


Yield  Strength:  120  ksi 
Ult.  Strength:  134  ksi 
Specimen  Thk:  0.99  —  0.997  In. 
Specimen  Width:  6  —  6.01  in. 
Ref:  85837 
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da/dN  (in/cycle) 


Ti-6AI-4V  hpr 


Condition/Ht:  MA 
Form:  0.63  —  1.5  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.3 
Environment:  DRY  AIR;  RT 


Yield  Strength:  120  —  138  ksi 
Ult.  Strength:  134  —  148  ksi 
Specimen  Thk:  0.67  —  1  in. 
Specimen  Width:  6  in. 

Ref:  88579:84361  ;85837 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Ti-6AI-4V 


Condition/Ht:  MA 
Form:  1  in.  Plate 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Ratio:  0.1 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  1  in. 
Specimen  Width:  2.55  in. 
Ref:  88144 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht:  MA 
Form:  1  in.  Plate 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Ratio:  0.1 


Ti-6AI-4V 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  1  in. 
Specimen  Width:  2.55  in. 
Ref:  88144 
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Figure  6.16.3.1.78  (Concluded) 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  MA 
Form:  1  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  132.5  ksi 
Lilt.  Strength:  138  ksi 
Specimen  Thk:  0.25  in. 
Specimen  Width:  4  in. 
Ref:  MA006 
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da/dN  (mm/cycle) 


Ti-6AI-4V 


Condition/Ht:  MA 
Form:  0.38  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.02 
Environment:  LAB  AIR;  RT 


Yield  Strength:  137  ksi 
Ult.  Strength:  145  ksi 
Specimen  Thk:  0.241  —  0.242  in. 
Specimen  Width:  3.952  —  3.953  in. 
Ref:  MA002 
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da/dN  (mm/cycle) 
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^  Ti-6AI-4V  \- 


Condition/Ht;  MA 
Form:  1.5  In.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.02 
Environment:  LAB  AIR;  RT 


Yield  Strength:  133  ksi 
Ult.  Strength:  142  ksi 
Specimen  Thk:  0.188  — 
Specimen  Width:  3.957  - 
Ref:  MA002 
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Figure  6.16.3.1.81 
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da/dN  (in/cycle) 


Condition/Ht;  MA 
Form:  0.75  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Stress  Ratio:  0.04 


Ti-6AI-4V 


Yield  Strength:  135.3  ksi 
Ult.  Strength:  137.6  ksi 
Specimen  Thk:  0.29  in. 
Specimen  Width:  6.01 1  in. 
Ref:  88468 
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^  Ti-6AI-4V  I - 

Condition/Ht:  MA 
Form:  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  6  Hz 
Environment:  DRY  AIR;  RT 


Yield  Strength:  123.5  ksi 
Ult.  Strength:  135.5  ksi 
Specimen  Thk:  0.993  —  0.995  in. 
Specimen  Width:  3.77  in. 

Ref:  85837 
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da/dN  (in/cycle) 


Condition/Ht;  MA 
Form:  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  6  Hz 
Environment:  DRY  AIR;  RT 


Ti-6AI-4V 


Yield  Strength:  123.5  ksi 
Ult.  Strength:  135.5  ksi 
Specimen  Thk:  0.993  —  0.995  in. 
Specimen  Width:  3.77  in. 

Ref:  85837 


AK  (KsiVin) 


AK  (KsiVin) 


da/dN  (10'^in/cycle) 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


10.32  (min) 

1.94 

13. 

5.28 

16. 

10.3 

20. 

16.9 

25. 

45.6 

30. 

96.0 

30.83  (max) 

90.8 

RMS  % 
Error 

Life 

Prediction  Ratio 
□ 

Summary 

RMS  % 
Error 

Life 

Prediction 

Ratio 

7.05 

oT" 

.5  .8  1.25 

- 1 

2. 

a” 

'I . .  J 

.5  .8 

1.25 

Figure  6.16.3.1.83  (Concluded) 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  MA 
Form:  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  6  Hz 
Environment:  DRY  AIR;  RT 


Yield  Strength:  122  ksi 
Ult.  Strength:  139  ksi 
Specimen  Thk:  0.997  in. 
Specimen  Width:  4.94  in. 
Ref:  85837 
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Figure  6.16.3.1.84 
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II-5AI-4V 


Condition/Ht:  MA 
Form:  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.251  in. 
Specimen  Width:  2  in. 
Ref:  NC005 
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Figure  6.16.3.1.85 


da/dN  (in/cycle) 


Ti-6AI-4V 


Condition/Ht:  MA 
Form:  1.8  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.1 
Frequency:  1  —  10  Hz 


Yield  Strength:  124.4  ksl 
Ult.  Strength:  135.3  ksi 
Specimen  Thk:  1.001  —  1.003  in. 
Specimen  Width:  4.5  in. 

Ref:  NC002 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Ti-6AI-4V 


Condition/Ht:  MA 
Form:  1 .8  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.1 
Environment:  LAB  AIR;  RT 
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Yield  Strength:  124.4  ksi 
Ult.  Strength:  135.3  ksi 
Specimen  Thk:  1  —  1.002  in. 
Specimen  Width:  4.5  in. 

Ref:  NC002 
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Figure  6.16.3.1.87 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V  t- 

Condition/Ht:  MA 
Form:  Extrusion 
Specimen  Type:  CT 
Orientation:  T-L 
Stress  Ratio:  0.08 


Yield  Strength:  125  ksi 
Ult.  Strength:  142  ksi 
Specimen  Thk:  0.994  in. 
Specimen  Width:  3.77  in. 
Ref:  85837 


Figure  6.16.3.1.88 
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6-344 


Condition/Ht:  MA 
Form:  1.8  in.  Extrusion 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Ratio:  0.1 


(3  of  3) 
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Ti-6AI-4V 


Yield  Strength:  126.6  ksi 
Ult.  Strength:  138.6  ksi 
Specimen  Thk:  1  —  1.003  in. 
Specimen  Width:  4.5  in. 

Ref:  NC002 
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Figxire  6.16.3.1.89  (Concluded) 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  MA 
Form:  4.5  In.  Forging 
Specimen  Type:  WOL 
Orientation:  L— T 
Frequency:  1  —  30  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  130  ksi 
Ult.  Strength:  139  ksi 
Specimen  Thk:  0.553  —  0.555  in. 
Specimen  Width:  4.999  —  5  in. 
Ref:  MA002 
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Figure  6.16.3.1.90 
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da/dN  (in/cycle) 


II-6AI-4V 


Condition/Ht;  MA 
Form:  2  in.  Forging 
Specimen  Type:  DCB 
Orientation:  L— T 
Stress  Ratio:  0.02 
Frequency:  0.1  Hz 


Yield  Strength:  145  ksi 
Ult.  Strength:  156  ksi 
Specimen  Thk:  0.75  in. 
Specimen  Width:  5.5  in. 
Ref:  84360 


Environment:  Simulated  Fuel;  “Jl0 


(2  of  2) 
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Figure  6.16.3.1.91 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V  h- 

Condition/Ht:  MA 
Form:  2  in.  Forging 
Specimen  Type:  DCB 
Orientation:  L— T 
Stress  Ratio:  0.02 
Frequency:  1  Hz 


Yield  Strength:  145  ksi 
Ult.  Strength:  156  ksi 
Specimen  Thk:  0.75  —  0.875  in. 
Specimen  Width:  5.5  in. 

Ref:  84360 
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da/dN  (in/cycle) 


^  Ti-6AI-4V  f- 

Condition/Ht:  MA 
Form:  2  in.  Forging 
Specimen  Type:  DCB 
Orientation:  L— T 
Stress  Ratio:  0.02 
Frequency:  1 0  Hz 


Yield  Strength:  127  —  145  ksi 
Ult.  Strength:  139  —  156  ksi 
Specimen  Thk:  0.75  —  0.875  in. 
Specimen  Width:  5.5  in. 

Ref:  84360 
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da/dN  (in/cycle) 


Condition/Ht:  MA 
Form:  2  In.  Forging 
Specimen  Type:  DCB 
Orientation:  L— T 
Stress  Ratio:  0.02 
Frequency:  10  Hz 


- 1  Ti-6AI-4V  h 

Yield  Strength:  127  —  145  ksi 
Ult.  Strength:  139  —  156  ksi 
Specimen  Thk:  0.75  —  0.875  in. 
Specimen  Width:  5.5  in. 

Ref:  84360 
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Figure  6.16.3.1.93  (Concluded) 
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da/dN  (mm/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  MA 
Form: 

Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  10  Hz 
Environment:  LAB  AIR;  RT 


o 

o  10“^ 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.25  —  0.251  in. 
Specimen  Width:  2  in. 

Ref:  NC005 
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Figure  6.16.3.1.94 
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da/dN  (mm/cycle) 
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da/dN  (in/cycle) 


^  Ti— 6AI— 4V  I 

Condition/Ht:  MA  1300F  2HRS  AC 
Form:  1 .75  in.  Disk 
Specimen  Type:  KB  Bar 
Orientation:  L— R 
Frequency:  0.3  Hz 
Environment:  LAB  AIR;300T 


Yield  Strength:  120  ksi 
Ult.  Strength: 

Specimen  Thk:  0.244  —  0.25  in. 
Specimen  Width:  1  —  1 .005  in. 
Ref:  GE007 


Figure  6.16.3.1.95 
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da/dN  (mm/cycie) 


da/dN  (in/cycle) 


Ti-6AI-4V 

K 


Condition/Ht:  MA  1300F  2HRS  AC 
Form:  1.75  in.  Disk 
Specimen  Type:  KB  Bar 
Orientation:  L— R 
Frequency:  0.3  Hz 
Environment:  LAB  AIR;300T 
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Yield  Strength:  120  ksi 
Ult.  Strength: 

Specimen  Thk:  0.244  —  0.25  in. 
Specimen  Width:  1  —  1 .005  in. 
Ref:  GE007 
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Figure  6.16.3.1.95  (Concluded) 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

Condition/Ht:  MA  1300F  2HRS  AC 
Form: 

Specimen  Type:  KB  Bar 
Orientation:  L— R 
Frequency:  0.3  Hz 
Environment:  LAB  AIR;600T 


Yield  Strength:  120  ksi 
Ult.  Strength: 

Specimen  Thk:  0.249  —  0.253  in. 
Specimen  Width:  0.995  —  1 .003  in. 
Ref:  GE007 
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Figiire  6.16.3.1.96 
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da/dN  (mm/cycle) 


Ti-6AI-4V 


Condition/Ht:  MA  1300F  2HRS  AC 
Form: 

Specimen  Type:  KB  Bar 
Orientation:  L— R 
Frequency:  0.3  Hz 
Environment:  LAB  AIR;600T 


Yield  Strength:  120  ksi 
Ult.  Strength: 

Specimen  Thk:  0.249  —  0.253  in. 
Specimen  Width:  0.995  —  1.003  in. 
Ref:  GE007 
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Figure  6.16.3.1.96  (Concluded) 
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Figure  6.16.3.1.97 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Figure  6.16.3.1.97  (Concluded) 
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da/dN  (mm/cycle) 


Figure  6.16.3.1.98 


6-360 


Condition/Ht:  RA 
Form:  1.5  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Frequency:  1  Hz 
Environment:  S.T.W.;  RT 


\  Ti-6AI-4V  1-^ 

K 


Yield  Strength:  118  ksi 
Ult.  Strength:  129  ksi 
Specimen  Thk:  0.995  —  0.998  in. 
Specimen  Width:  7.4  in. 

Ref:  85837 


Figure  6.16.3.1.98  (Concluded) 
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da/dN  (mm/cycle) 


H  Ti-6AI-4V  I- 


Condition/Ht:  RA 
Form:  1.5  -  2.5  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.08 
Frequency:  1  Hz 


Yield  Strength:  118  —  124  ksi 
Ult.  Strength:  129  —  138  ksi 
Specimen  Thk:  0.99  —  1  in. 
Specimen  Width:  7.4  in. 

Ref:  85837:88579 
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Ref:  88140 


Figure  6.16.3.1.111 


6-376 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


6AI-4V 


Condition/Ht:  RA 
Form:  1  in.  Plate 
Specimen  Type:  DCB 
Orientation:  t— L 
Stress  Ratio:  0. 
Frequency:  15  Hz 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


Yield  Strength: 
Ult.  Strength: 
Specimen  Thk: 
Specimen  Width: 
Ref:  88140 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10’^in/cycle) 


9.40  (min) 
10. 

12.61  (max) 


RMS 

Error 

17.28 


Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 

Error 


Figure  6.16.3.1.111  (Concluded) 


6-377 


Figure  6.16.3.1.112 

6-378 


da/dN  (in/cycle) 


Condition/Ht:  RA 
Form:  1  in.  Plate 
Specimen  Type:  DCB 
Orientation:  t— L 
Stress  Ratio:  0.1 
Frequency:  0.1  Hz 


^  Ti-6AI-4V  hp 


Yield  Strength: 
Ult.  Strength: 
Specimen  Thk: 
Specimen  Width: 
Ref:  88140 


AK  (MPaVin) 

4  10  40  100 


(3  of  5) 


10 


-2 


10 


10 


.-3 


10 


-5 


10 


10 


10 


-6 


4  10  40  100 

AK  (Ksivin) 


AK  (MPaVin) 

4  10  40  100 


(4  of  5) 


:r  1  ' 

— rnrm 

- IE 

■MHUIW 

Environment: 

Distilled  Water; 

10 

—  Environment: 

3.5«  NoCI;  R.T. 

_  R.T. 

10-* 

— 

- 

— 

-1 

10 

— 

— 

— 

— 

— 

** 

- 

10"’ 

— 

— 

— 

Ig! 

— 

— 

_ 

10*  ^ 

O 

— 

□ 

— 

— 

O 

O 

“ 

— 

\ 

o  10 

_  “ 

— 

— 

-3  P 

z: 

— 

— 

10  ^ 

.c 

— 

:z 

Z  io”^ 

— 

— 

-4"° 

"O 

— 

I? 

10  \ 

\ 

_ 

— 

CJ 

D 

o 

— 

10 

— 

_ 

— 

-5 

10 

— 

— 

— 

- 

10-^ 

— 

nn 

nn 

— 

-6 

10 

mi 

HH 

— 

10'® 

— 

10 


-2 


10 


-3 


10 


10 


-5 


10 


4  10  40  100 

AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10*^in/cycle) 


AK  (KsiVin)  da/dN  (lO'^in/cycle) 


14.90  (min) 

16. 

20. 

25. 

30. 

35. 

40. 

50. 

60. 

70. 

78.93  (max) 


3.68 

6.74 

22.5 

40.4 
59.8 

96.4 
154. 
270. 
428. 

1327. 

7237. 


26.28  (min) 
30. 

35. 

40. 

50. 

60. 

70. 

75.42  (max) 


321. 

697. 

928. 

1173. 

2144. 

2469. 

8074. 

9712. 


RMS  % 

Error 

10.54 


Life  Prediction  Ratio  Summary 


0. 


.5  .8  1.25 


2. 


RMS  % 
Error 
16.28 


Life  Prediction  Ratio  Summary 


I - 1 - 1 - 1 — 

0.  .5  .8  1.25 


— 

2. 


Figure  6.16.3.1.112  (Continued) 
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Yield  Strength:  119  —  128  ksi 
Ult.  Strength:  127  -  136  ksi 
Specimen  Thk:  1  in. 

Specimen  Width:  7.4  in. 

Ref:  88579 
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Figure  6.16.3.1.122 

6-398 


da/dN  (in/cycle) 


Condition/Ht:  RA 
Form:  4  In.  Forging 
Specimen  Type:  CT 
Orientation:  T— L 
Frequency:  1  Hz 
Environment:  S.T.W.;  RT 


^  Ti-6AI-4V  hr- 

K 


Yield  Strength:  128  ksi 
Ult.  Strength:  136  ksi 
Specimen  Thk:  0.66  —  0.77  in. 
Specimen  Width:  7.4  in. 

Ref:  88579 


Figure  6.16.3.1.123 
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6-400 


da/dN  (in/cycle) 


Condition/Ht:  RA(FAST  COOLED) 
Form:  1  in.  Plate 
Specimen  Type:  DOB 
Orientation:  T— L 
Stress  Ratio:  0.1 
Frequency:  1  Hz 
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6-401 


da/dN  (in/cycle) 


^  Ti-6AI-4V  h- 

Condition/Ht:  STOA 
Form:  0.62  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.3 
Frequency:  1  Hz 


Yield  Strength:  140  ksi 
Ult.  Strength:  150  ksi 
Specimen  Thk:  0.491  in. 
Specimen  Width:  6  in. 
Ref:  85837 
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Figure  6.16.3.1.126 


6-402 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Ti-6AI-4V  f-^ 


Condition/Ht:  STRESS  RELIEVED  E.B.  WELDMENT  (HAZ) 

Form:  Weldment  Yield  Strength: 

Specimen  Type:  CT  Ult.  Strength: 

Orientation:  T-L  Specimen  Thk:  1  in. 

Stress  Ratio:  0.1  Specimen  Width:  2.55  in. 

Environment:  LAB  AIR;— 65T  Ref:  88144 
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da/dN  (in/cycle) 


^  Ti-6Ai-4V  h - - - 

Condition/Ht:  STRESS  RELIEVED  E.B.  WELDMENT  (HAZ) 

Form:  Weldment  Yield  Strength; 

Specimen  Type:  CT  Ult  Strength: 

Orientation:  T-L  Specimen  Thk:  1  in. 

Stress  Ratio:  0.1  Specimen  Width:  2.55  in. 

Environment:  3.5s?  NACL;  RT  Ref:  88144 
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Figure  6.16.3.1.128 

)4 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


- — : - 1  Ti-6AI-4V 

Condition/Ht:  STRESS  RELIEVED  E.B.  WELDMENT  (HAZ) 

Form:  Weldment  Yield  Strength: 

Specimen  Type:  CT  Ult.  Strength: 

Orientation:  T-L  Specimen  Thk:  1  in. 

Stress  Ratio:  0.1  Specimen  Width:  2.55  in. 

Environment:  JP4;  RT  Ref:  88144 


2  of  2) 
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Figure  6.16.3.1.129 


6-405 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-4V  I - 

"  Condition/Ht:  STRESS  RELIEVED  E.B. 
Form:  Weldment 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Ratio:  0.1 
Environment:  LAB  AIR;  RT 


WELDMENT  (HAZ) 

Yield  Strength: 

Ult.  Strength: 
Specimen  Thk:  1  in. 
Specimen  Width:  2  in. 
Ref:  88144 
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Figure  6.16.3.1.130 


6-406 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


- 1  Ti-6AI-4V 

Condition/Ht;  STRESS  RELIEVED  E.B.  WELDMENT  (HAZ) 

Form:  Weldment  Yield  Strength: 

Specimen  Type:  CT  Ult.  Strength: 

Orientation:  T-L  Specimen  Thk:  1  in. 

Stress  Ratio:  0.1  Specimen  Width:  2.55  in. 

Environment:  3.555  NACL;175T  Ref:  88144 


(2  of  2) 


AK  (Ksivin) 
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Fi^re  6.16.3.1.131 


6-407 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Figure  6.16.3.1.132 


6-408 


do/dN  (mm/cycle) 


da/dN  (in/cycle) 


- —I  Ti-6AI-4V 

Condition/Ht:  STRESS  RELIEVED  E.B.  WELDMENT  (HAZ) 

Form:  Weldment  Yield  Strength: 

Specimen  Type:  CT  Ult.  Strength: 

Orientation:  T-L  Specimen  Thk:  1  in. 

Stress  Ratio-  0  1  Specimen  Width:  2.55  in. 

En^ron^n?;  LAB  AIR;175T  Ref:  88144 
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6-409 


Figure  6.16.3.1.134 


6-410 


da/dN  (in/cycle) 


Ti-6A1-4V 


Condition/Ht:  STRESS  RELIEVED  E.B.  WELDMENT  (WELD  ZONE) 

Form:  Weldment  Yield  Strength: 

Specimen  Type:  CT  Ult.  Strength: 

Orientation:  T— L  Specimen  Thk:  1  in. 

Stress  Ratio:  0.1  Specimen  Width:  2  in. 

Environment:  LAB  AIR;  RT  Ref:  88144 
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Figure  6.16.3.1.135 
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6-411 


da/dN  (mm/cycle) 


F 


H  Ti-6AI-4V  I- 


Condition/Ht:  STRESS  RELIEVED  E.B.  WELDMENT  (WELD  ZONE) 

Form:  Weldment  Yield  Strength: 

Specimen  Type:  CT  Ult.  Strength: 

Orientation:  T— L  Specimen  Thk:  1  in. 

Stress  Ratio:  0.1  Specimen  Width:  2.55  in. 

Environment:  3.5«  NACL;  RT  Ref:  88144 
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Figure  6.16.3.1.136 


6-412 


da/dN  (in/cycle) 


Figure  6.16.3.1.137 


6-413 
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Figure  6.16.3.2.1 


6-414 


da/dt  (mm/hour) 


da/dt  (in/hour) 


- ^ - 1  Ti-6A1-4V 

Condition/Ht:  EB  WELD  STRESS  RELIEVED  (HEAT  AFFECTED  ZONE) 

Form:  Weldment  Specimen  Thk:  1  in. 

Specimen  Type:  CT  Specimen  Width:  2.55  in. 

Orientation:  T-L  A©: 

Yield  Strength:  132  ksi  Kjscc:  33  ksi 

Ult.  Strength:  Ref:  88144 
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6-415 


da/dt  (in/hour) 


^  Ti-6AI-4V  I - — - 

Condition/Ht:  EB  WELD  STRESS  RELIEVED  (WELD  ZONE) 

Form:  Weldment  Specimen  Thk:  1  In. 

Specimen  Type:  CT  Specimen  Width:  2.55  in. 

Orientation:  T-L  Aq: 

Yield  Strength:  132  ksi  Kjscc:  36  —  51.5  ksi 

Ult.  Strength:  Ref:  88144 
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Figure  6.16.3.2.3 


6-416 


da/dt  (in/hour) 


Ti-6AI-4V 


Conditlon/Ht:  MA 
Form:  0.2  in.  Sheet 
Specimen  Type:  DCB 
Orientation:  T— L 
Yield  Strength: 

Ult.  Strength: 
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Ref:  81221 


Figure  6.16.3.2.4 
6-417 
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da/dt  (in/hour) 


^  Ti-6AI-4V  f- 

Condition/Ht;  MA 
Form:  0.2  in.  Sheet 
Specimen  Type:  DCB 
Orientation:  T— L 
Yield  Strength: 

Ult.  Strength: 


Specimen  Thk:  0.2  in. 
Specimen  Width: 

Aq: 

Kiscc^ 

Ref:  81221 
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Figure  6.16.3.2.4  (Continued) 


6-418 


da/dt  (in/hour) 


Ti-6AI-4V  I — I 


Condition/Ht:  MA 
Form:  0.2  in.  Sheet 
Specimen  Type:  DCB 
Orientation:  t— L 
Yield  Strength: 
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Ref:  81221 


Figure  6.16.3.2.4  (Concluded) 
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da/dt  (mm/hour) 


da/dt  (in/hour) 


^  Ti-6AI-4V  r- 

Condition/Ht:  MA 
Form:  0.2  in.  Sheet 
Specimen  Type:  DCS 
Orientation:  t— L 
Yield  Strength: 

Ult.  Strength: 
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6-420 


do/dt  (mm/hour) 


da/dt  (in/hour) 


Ti-6AI-4V 


Conditlon/Ht:  MA 
Form:  0.2  in.  Sheet 
Specimen  Type:  DCB 
Orientation:  t-L 
Yield  Strength: 

Ult.  Strength: 


(3  of  A) 


2  ^ 
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Kmax  (KsiVin)  da/dt  (10'^in/hour) 
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35. 

40. 

44.50  (max) 


RMS  % 

Error 

11.91 


Specimen  Thk:  0.2  in. 
Specimen  Width: 

Ao: 

Kiscc:  35  ksi 
Ref:  81221 


RMS  » 
Error 

3.87 


Figure  6.16.3.2.5  (Concluded) 
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^  Ti-6AI-4V  f- 

Conditlon/Ht:  MA 
Form:  0.2  in.  Sheet 
Specimen  Type:  DCS 
Orientation:  t— L 
Yield  Strength: 

Ult.  Strength: 


Kmax  (Ksi^/i 


Specimen  Thk:  0.2  in. 
Specimen  Width: 
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Ref:  81221 


Kmax  (MPcVin)  ° 
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Kmax  (KsiVin)  da/dt  (10‘^in/hour) 
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da/dt  (mm/hour) 


da/dt  (in/hour) 


Ti-6AI-4V 


Conditlon/Ht:  MA 
Form:  0.2  in.  Sheet 
Specimen  Type:  DCB 
Orientation:  T-L 
Yield  Strength: 
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3  of  6) 


2  L, 
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Specimen  Thk:  0.2  in. 
Specimen  Width: 
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Ref:  81221 


RMS  % 

Error 

15.94 
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da/dt  (in/hour) 


-I  Ti-6AI-4V  h- 

Condition/Ht:  MA 
Form:  0.2  in.  Sheet 
Specimen  Type:  DCB 
Orientation:  T— L 
Yield  Strength: 

Ult.  Strength: 


Specimen  Thk:  0.2  in. 
Specimen  Width: 

Aq: 

Kiscc- 
Ref:  81221 


Kmax  (KsiVin)  dc/dt  (10'^in/hour)  Kmax  (KsiVin)  da/dt  (lO'^in/hour) 
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RMS  % 
Error 
>100.0 


Figure  6.16.3.2.6  (Concluded) 
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*  NOTEi  NET  SECTION  STRESS  EXCEEDS  80%  OF  YIELD  STRENGTH.  VALUE  NOT  INCLUDED  IN  MEAN  OR  STANDARD  DEVIATION. 


da/dN  (in/cycle) 


H  Ti-6AI-4V  ELI  \ 

Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  L— T 


Yield  Strength:  1 1 6.8  ksi 
Ult.  Strength:  126.7  ksi 
Specimen  Thk:  0.991  —  1.014  in. 


Figure  6.17.3.1.1 


do/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht:  ANNEALED 
Form:  3  in.  Forging 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Ratio:  0.1 
Environment:  LAB  AIR;  RT 


\  Ti-6AI-4V  ELI  hp 


Yield  Strength:  1 1 6.9  ksi 
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Specimen  Thk:  0.999  —  1 .002  in. 
Specimen  Width:  7.4  in. 

Ref:  NC002 
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^  Ti-6AI-4V  ELI 

Condition/Ht:  BA 
Form:  1  in.  Plate 
Specimen  Type:  DCB 
Orientation:  T— L 
Stress  Ratio:  0. 
Frequency:  15  Hz 


Yield  Strength: 
Ult.  Strength: 
Specimen  Thk: 
Specimen  Width: 
Ref:  88140 


Figure  6.17.3.1.3 
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Specimen  Type:  DCB 
Orientation:  T— L 
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Condition/Ht:  BA 
Form:  1  in.  Plate 
Specimen  Type:  DCB 
Orientation:  T— L 
Stress  Ratio:  0.1 
Frequency:  0.1  Hz 


Yield  Strength: 
Ult.  Strength: 
Specimen  Thk: 
Specimen  Width: 
Ref:  88140 
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Ti-6AI-4V  ELI 

Condition/Ht:  BA 
Form:  1  in.  Plate 
Specimen  Type:  DCB 
Orientation:  T— L 
Stress  Ratio:  0.5 
Frequency:  0.1  Hz 


Yield  Strength: 
Ult.  Strength: 
Specimen  Thk: 
Specimen  Width: 
Ref:  88140 
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Specimen  Type:  DCB 
Orientation:  T— L 
Stress  Ratio:  0.5 
Frequency:  1  Hz 
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Ult.  Strength: 
Specimen  Thk: 
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Form:  1  in.  Plate 
Specimen  Type:  DCB 
Orientation:  T— L 
Stress  Ratio:  0.5 
Frequency:  1  Hz 


Yield  Strength: 
Ult.  Strength: 
Specimen  Thk: 
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Form:  1  in.  Plate 
Specimen  Type:  DCB 
Orientation:  T— L 
Stress  Ratio:  0.5 
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Yield  Strength: 
Ult.  Strength: 
Specimen  Thk: 
Specimen  Width: 
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Form:  1  in.  Plate 
Specimen  Type:  DCB 
Orientation:  T— L 
Stress  Ratio:  0.5 
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Orientation:  L— T 
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Form:  3  in.  Plate 
Specimen  Type:  CT 
Orientation:  T— L 
Stress  Ratio:  0.1 
Frequency:  1  —  10  Hz 


(1  of  2) 


0) 

10"^  ^ 


-3  iz 

10  E 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (1 0’^in/cycle) 


12.57  (min) 
13. 

16. 

20. 

25. 

30. 

35. 

40. 

50. 

60. 

67.29  (max) 


1.53 

1.74 

3.67 

7.61 

15.8 

30.1 

53.6 

89.9 

228. 

618. 

1541. 


Yield  Strength:  122  ksi 
Ult.  Strength:  130.2  ksi 
Specimen  Thk:  0.923  —  1.01  in. 
Specimen  Width:  7.4  in. 

Ref:  NC002 


o 

o  10”^ 


RMS  % 

Life  Prediction  Ratio  Summary 

RMS  % 

Life 

Error 

> 

0 

□ 

1 

1 

1 

Error 

15.63 

\ - 1 - 1 - 1  1 

0.  .5  .8  1.25  2. 

31.46 

oT 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


13.17  (min) 

16. 

20. 

25. 

30. 

35. 

40. 

45.43  (max) 


o  m 


0.  .5  .8  1.25 


Figure  6.17.3.1.11 


6-466 


I 


Ti-6AI-4V  ELI 
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Form:  0.5  in.  Plate 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  8  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.246  —  0.252  in. 
Specimen  Width:  3.995  —  4.005  in. 
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Figure  6.17.3.1.12 
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Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  8  Hz 
Environment:  1_AB  AIR;  RT 


Yield  Strength: 

Ult.  Strength: 

Specimen  Thk:  0.246  —  0.252  in. 
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Orientation:  L— T 
Frequency:  8  Hz 
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MEAN  PLANE  STRAIN  FRACTURE  TOUGHNESS 
FOR  TITANIUM  ALLOY  Ti-6Al-6V-2Sn  AT  ROOM  TEMPERATURE 
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da/dN  (in/cycle) 


d  Ti-6AI-6V-2Sn  I - 

Condition/Ht:  BA 
Form:  0.38  in.  Plate 

Specimen  Type:  PTSF  (max  stress  specified) 
Orientation:  T— S 
Stress  Ratio:  0.1 


Yield  Strength:  130  —  160  ksi 
Ult.  Strength:  168  ksi 
Specimen  Thk:  0.375  in. 
Specimen  Width:  5  in. 

Ref:  90981 


AK  (KsiVin) 


AK  (Ksivin) 


da/dN  (10‘^in/cycle) 


AK  (Ksivin) 
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Figure  6.18.3.1.1 
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Figure  6.18.3.1.1  (Concluded) 
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Ti-6AI-6V-2Sn 


Condition/Ht:  MA 
Form:  2  in.  Forging 
Specimen  Type:  DCB 
Orientation:  L-T 
Stress  Ratio:  0.02 
Frequency:  0.1  Hz 


Yield  Strength:  144  ksi 
Ult.  Strength:  151  ksi 
Specimen  Thk;  0.75  in. 
Specimen  Width:  5.5  in. 
Ref:  84360 


AK  (MPavin) 


Environment:  Dry  Argon;  R.T. 
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AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


RMS  % 
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Life  Prediction  Ratio  Summary 


Figure  6.18.3.1.3 
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da/dN  (mm/cycle) 


Figure  6.18.3.1.4 
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da/dN  (in/cycle) 


Condition/Ht:  MA 
Form:  2  in.  Forging 
Specimen  Type:  DCB 
Orientation:  L-T 
Stress  Ratio:  0.02 
Frequency:  1  Hz 


]  Ti-6AI-6V-2Sn  1-^ 


Yield  Strength:  144  —  155  ksi 
Uit.  Strength:  151  —  164  ksi 
Specimen  Thk:  0.75  in. 
Specimen  Width:  5.5  in. 

Ref:  84360 
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AK  (MPaVin) 
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AK  (KsiVin)  da/dN  (10'^in/cycle) 

AK  (KsiVin)  da/dN  (1 0*®in/cycle) 

RMS  % 
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Life  Prediction  Ratio  Summary 
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Life  Prediction  Ratio  Summary 
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Figure  6.18.3.1.4  (Concluded) 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Figure  6.18.3.1.5 
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da/dN  (mm/cycle) 


Ti-6AI-6V-2Sn 


Condition/Ht:  MA 

Form:  2  in.  Forging  Yield  Strength:  144  -  155  ksi 

Specimen  Type:  DCB  Ult.  Strength:  151  —  164  ksi 

Orientation:  L-T  Specimen  Thk:  0.75  in. 

Stress  Ratio:  0.02  Specimen  Width:  5.5  in. 

Frequency:  1 0  Hz  Ret-  84360 


AK  (MPaVin)  AK  (MPaVin) 

10  40  100  1  4  10  40  100 


Figure  6.18.3.1.5  (Concluded) 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-6AI-6V-2Sn 

Condition/Ht:  MA 
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Specimen  Type: 
Orientation: 

Stress  Ratio: 

Frequency: 


Yield  Strength: 
Ult.  Strength: 
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Ref:  91945 
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Figure  6.18.3.1.6 
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Figure  6.18.3.1.7 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 
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da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht:  STOA 
Form:  0.63  in.  Plate 
Specimen  Type:  CT 
Orientation:  L— T 
Stress  Ratio:  0.1 


I  Ti-6AI-6V-2Sn 


Yield  Strength:  160  ksi 
Ult.  Strength:  170  ksi 
Specimen  Thk:  0.148  —  0.151  in. 
Specimen  Width:  3  in. 

Ref:  86844 


AK  (MPaVin) 
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Figure  6.18.3.1.8  (Concluded) 
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Figure  6.18.3.1.9 
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da/dN  (in/cycle) 


- 1  Ti  F^AI  RV  99n 

1 - 1 

I  1  1  OMI  U  V  zlo  1  1 

'  F 

Conditlon/Ht:  STOA 

1 _ 

Form:  0.13  in.  Plate 

Yield  Strength:  137.4  ksi 

Specimen  Type:  CCP  (max  load  specified) 

Ult.  Strength:  143  ksi 

Orientation:  T— L 

Specimen  Thk:  0.125  in. 

Stress  Ratio:  0.1 

Specimen  Width:  5  in. 

Frequency:  10  Hz 

- — - - - 1 - 

Ref:  90981 
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Figure  6.18.3.1.11 
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Figure  6.18.3.1.12 
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Ti-6AI-6V-2Sn 


Condition/Ht:  STOA 
Form:  0.38  in.  Plate 

Specimen  Type:  PTSF  (max  stress  specified) 
Orientation:  L— S 
Stress  Ratio:  0.1 


Yield  Strength:  130  ksi 
Ult.  Strength:  167.2  ksi 
Specimen  Thk:  0.372  —  0.374  in. 
Specimen  Width:  5  in. 

Ref:  90981 
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Figure  6.18.3.1.12  (Concluded) 
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da/dN  (mm/cycle) 


Figure  6.18.3.1.13 
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Figure  6.18.3.1.14 
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da/dt  (in/hour) 


^  Ti-6AI-6V-2Sn 

Condition/Ht:  1300F  2HR 
Form:  2  In.  Forging 
Specimen  Type:  TDCB 
Orientation:  L— T 
Yield  Strength:  146  ksi 
Ult.  Strength: 


Specimen  Thk:  1.25  in. 
Specimen  Width:  5.5  in. 
Aq". 

Kiscc:  31  -  32  ksi 
Ref:  84360 
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This  page  intentionally  left  blank 


da/dN  (in/cycle) 


(KsiVin) 

da/dN  (10'^in 

6.38  (min) 

0.621 

7. 

0.824 

8. 

1.22 

9. 

1.70 

10. 

2.28 

16. 

7.75 

20. 

13.5 

30. 

37.3 

40. 

78.7 

60. 

243. 

80. 

589. 

100. 

1243. 

118.36  (max) 

2281. 

AK  (KsiVin)  da/dN  (1 0'^m/cycle) 


RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error  ^ _ _  Error  , _ 

34.74  0^  .5  .8  05  2.  0.  .5  .8  1 .25  2. 


Figure  6.21.3.1.1 
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6-525 


da/dN  (in/cycle) 


^  Ti-8AI-1Mo-1V  I - 

Condition/Ht:  1825F  1HR  AC  1350F  2HRS  AC 
Form: 

Specimen  Type:  KB  Bar 
Orientation:  L— T 
Frequency:  0.3  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  120  ksi 
Ult.  Strength: 

Specimen  Thk:  0.251  —  0.253  in. 
Specimen  Width:  0.75  in. 

Ref:  GE006 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


13.50  (min) 
16. 

20. 

25. 

30. 

31.31  (max) 


2.15 

4.13 

10.2 

23.8 

74.2 

114. 


O 

u  10^^ 


AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


6.37  (min) 

7. 

8. 

9. 

10. 

13. 

16. 

19.64  (max) 


0.0326 

0.0996 

0.229 

0.341 

0.508 

1.86 

4.10 

25.1 


RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 
Error 

14.89  n  ^  1.25  2.  18.30 


Figure  6.21.3.1.2 


6-526 


da/dN  (in/cycle) 


Condition/Ht:  1825F  1HR  AC  1350F  2HRS  AC 
Form: 

Specimen  Type:  KB  Bar 
Orientation:  L— T 
Frequency:  0.3  Hz 
Environment:  LAB  AIR;  RT 


R 


Yield  Strength:  120  ksi 
Ult.  Strength: 

Specimen  Thk:  0.251  —  0.253  in. 
Specimen  Width:  0.75  in. 

Ref:  GE006 


AK  (KsiVin)  da/dN  (10*^in/cycle) 

1 0.39  (min)  2.48 

13.  6.62 

16,  19.0 

16.74  (max)  21.9 

AK  (KsiVin)  da/dN  (10*^in/cycle) 

RMS  % 
Error 

8.96 

Life  Prediction  Ratio  Summary 

RMS  % 
Error 

Life  Prediction  Ratio  Summary 

1 - 1 - 1 - 1 - 1 — 

0.  .5  .8  1.25  2. 

1  !  1  ■  1  ’  ■  \ 

0.  .5  .8  1.25  2. 

Figure  6.21.3.1.2  (Concluded) 


6-527 


da/dN  (mm/cycle) 


^  Ti-8AI-1Mo-1V  I - 

Condition/Ht:  1830F  1HR  WQ  HOOF  8HRS  AC 
Form:  1  in.  Forging 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  C— R 
Frequency:  30  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  135.5  -  145.8  ksi 
Ult.  Strength:  148.5  -  159.3  ksi 
Specimen  Thk:  0.078  —  0.08  in. 
Specimen  Width:  1.75  in. 

Ref:  PW002 


_a> 

o 

o  10“* 


AK  (MPaVin) 

4  10  40  100 


10  ^ 


-3  I 
10  E 


4  10  40  100 

AK  (Ksivin) 


o 

o  10“^ 


AK  (MPaVin) 

4  10  40  100 


4  10  40  100 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10'^in/cycle)  AK  (KsiVin)  da/dN  (1 0'^in/cycle) 


4.09  (min) 

5. 

6. 

7. 

8. 

9. 

10. 

13. 

16, 

19.11  (max) 


0.0347 

0.130 

0.277 

0.433 

0.604 

0.824 

1,14 

3.04 

6.83 

9.55 


RMS  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 

Error  ^ ^ ^ 

31.78  0,  .5  .8  1^25  2.  0.  .5  .8  1.25  Z _ 


Figure  6.21.3.1.3 


6-528 


da/dN  (mm/cycle) 
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da/dN  (in/cycle) 


^  Ti-8AI-1Mo-1V  I - 

Condition/Ht:  DA 
Form:  0.05  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  1  —  30  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  136.3  ksi 
Ult.  Strength:  150.7  ksi 
Specimen  Thk:  0.05  in. 
Specimen  Width:  2  in. 
Ref:  86099 


AK  (KsiVin)  _ AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10‘*in/cycle)  AK  (KsiVin)  da/dN  (1 0‘^in/cycle) 


RMS  %  Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 

Error  Error 

( - 1 - 1 - 1 - « - 

0.  .5  .8  1.25  2. 


6-530 


da/dN  (in/cycle) 


Condition/Ht:  DA 
Form:  0.05  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L— T 
Frequency:  1  —  30  Hz 
Environment:  LAB  AIR;  RT 


- 1  Ti-8AI-1Mo-1V 

Yield  Strength:  136.3  ksi 
Ult.  Strength:  150.7  ksi 
Specimen  Thk:  0.05  in. 
Specimen  Width:  2  in. 

Ref:  86099 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10’^in/cycle) 


AK  (KsiVin)  da/dN  (10'^in/cycle) 


Life  Prediction  Ratio  Summary  RMS  %  Life  Prediction  Ratio  Summary 

Error 


0.  .5  .8  1.25 


0.  .5  .8  1.25 


Figure  6.21.3.1.4  (Concluded) 


6-531 


Figure  6.21.3.1.5 


6-532 
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Figure  6.21.3.1.6 


6-534 


da/dN  (in/cycle) 


Figure  6.21.3.1.6  (Concluded) 


6-535 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Figure  6.21.3.1.7 


6-536 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


Condition/Ht:  DA 
Form:  0.05  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L-T 
Frequency:  1  —  30  Hz 
Environment:  LAB  AIR;  RT 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10'*in/cycle) 


Ti-8AI-1Mo-1V 


Yield  Strength:  136.3  ksi 
Ult.  Strength:  150.7  ksi 
Specimen  Thk:  0.05  in. 
Specimen  Width:  7.992  in. 
Ref:  86099 


o 

o  10"^ 


RMS  % 
Error 

Life  Prediction  Rat 

AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 


Figure  6.21.3.1.7  (Concluded) 


6-537 


Figure  6.21.3.1.8 


6-538 


Condition/Ht:  DA 
Form:  0.05  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L-T 
Frequency:  20  -  30  Hz 
Environment:  LAB  AIR;  RT 


ll-bAI-lMO-lV 


Yield  Strength:  133.7  ksi 
Ult.  Strength:  152.1  ksi 
Specimen  Thk:  0.05  in. 
Specimen  Width:  7.992  in. 
Ref:  86099 


(4  of  4) 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (lO'^in/cycle) 


AK  (Ksivin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 


RMS  %  Life  Prediction  Ratio  Summary  RMS  * 
Error  Error 


Life  Prediction  Ratio  Summary 


0.  .5  .8  1.25 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


^  Ti-8AI-1Mo-1V  I - 

Condition/Ht:  DA 
Form:  0.05  in.  Sheet 

Specimen  Type:  CCP  (max  load  specified) 
Orientation:  L-T 
Frequency:  1  —  30  Hz 
Environment:  LAB  AIR;  RT 


Yield  Strength:  136.3  ksi 
Ult.  Strength:  150.7  ksi 
Specimen  Thk:  0.05  in. 
Specimen  Width:  20  in. 
Ref:  86099 


AK  (MPaVin) 

4-  10  40  100 

I  ‘  I  ‘  I'n - 1  '  I  '  I'lT" 

Stress  Rotio:  0. 


(1  of  4) 


_ 

□ 

□ 

□ 

_ 

— 

— 

1  1  1  t  1  til 

1  ■  M.l. 

<D 

10"^  ^ 


-3  I 
10  E 


1  4  10  40  100 

_ AK  (KsiVin)  _ 

AK  (KsiVin)  da/dN  (10'^in/cycle) 


AK  (MPaVin) 

4  10  40  1 00 


(2  of  4) 


o 

o  10"* 


4  10  ,40  100 


_ AK  (KsiVin) _ 

AK  (KsiVin)  da/dN  (10'^ in/cycle) 


29.33  (min) 
30. 

35. 

40. 

50. 

59.13  (max) 


RMS 

Error 


Life 

Prediction 

Ratio 

Summary  RMS  * 

Error 

0~ 

- 1 - 1 - 

.5  .8 

1.25 

2.  2.98 

0.  .5  .8  1.25 


Figure  6.21.3.1.9 


6-540 


da/dN  (mm/cycle) 


da/dN  (in/cycle) 


- 1  Ti-8AI-1Mo-1V 

1 _ , 

R 

Condition/Ht:  DA 

0 

Form:  0.05  in.  Sheet 

Yield  Strength:  136.3  ksi 

Specimen  Type:  CCP  (max  load  specified) 

Ult.  Strength:  150.7  ksi 

Orientation:  L-T 

Specimen  Thk:  0.05  in. 

Frequency:  1  —  30  Hz 

Specimen  Width:  20  in. 

Environment:  LAB  AIR;  RT 

Ref:  86099 

AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10‘^in/cycle) 


AK  (KsiVin) 


AK  (KsiVin)  da/dN  (10*^in/cycle) 


Life 

Prediction 

Ratio 

Summary  RMS  % 

Error 

oT" 

.5  .8 

1.25 

1“ 

2. 

0.  .5  .8  1.25 


Figure  6.21.3.1.9  (Concluded) 

6-541 


Figure  6.21.3.1.10 


6-542 
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da/dt  (in/hour) 


o- 


Condition/Ht: 

Porm:  Specimen  Thk: 

Specimen  Type:  SENT  Specimen  Width: 

Orientation:  Aq: 


Yield  Strength: 
Ult.  Strength: 


Kmax  (KsiVin)  da/dt  (10"^in/hour) 


28.00  (min) 

581. 

30. 

751. 

35. 

1259. 

40. 

1854. 

50. 

3149. 

60. 

4395. 

70. 

5470. 

Kmax  (KsiVin)  da/dt  (10'^in/hour) 


74.50  (max)  5887. 


RMS  SK 

Error 

19.99 


RMS  % 
Error 


Figure  6.21.3.2.1 


da/dt  (in/hour) 


Ti-8AI-1Mo-1V 


Condition/Ht: 

Form: 

Specimen  Type:  SENT 
Orientation: 

Yield  Strength: 

Ult.  Strength: 


Specimen  Thk: 
Specimen  Width: 
Ao' 

Kjscc: 

Ref:  82651 


Kmax  (KsiVin)  da/dt  (10"^in/hour)  Kmax  (KsiVin)  da/dt  (10'^in/hour) 


28.50  (mtn) 
30. 

35. 

40. 

50. 

60. 

70.00  (max) 


29.50  (min) 
30. 

35. 

40. 

50. 

60. 

67.50  (max) 


RMS  % 

Error 

1.13 


RMS  5? 
Error 
20.21 


Figure  6.21.3.2.1  (Continued) 


6-545 


da/dt  (in/hour) 


1 


Condition/Ht: 

Porm:  Specimen  Thk: 

Specimen  Type:  SENT  Specimen  Width: 

Orientation;  A©: 

Yield  Strength:  Kiscc: 

Ult.  Strength:  82651 


Kmax  (KsiVin)  da/dt  (10"’in/hour)  Kmax  (KsiVin)  da/dt  (10’’in/hour) 


Figure  6.21.3.2,1  (Concluded) 


6-546 


da/dt  (mm/hour) 


da/dt  (in/hour) 


Conditlon/Ht: 

Form:  0.13  in.  Sheet 
Specimen  Type:  SENT 
Orientation: 

Yield  Strength:  150  ksi 
Ult.  Strength: 


- 1  Ti-8AI-1Mo-1V 

Specimen  Thk:  0.125  in. 
Specimen  Width:  3  in. 

Aq: 

Kiscc:  22  ksi 
Ref:  77456 


Kmax  (KsiVin)  da/dt  (10'^in/hour)  Kmax  (KsiVin)  da/dt  (10'^in/hour) 


RMS  % 
Error 


RMS  % 
Error 


Figure  6.21.3.2.2 


6-547 


da/dt  (mm/hour) 


da/dt  (in/hour) 


Ti-8AI  — 1  Mo-1  V  I — 

Condition/Ht:  1520F  1HR  WQ 
Form:  0.25  In.  Plate 
Specimen  Type:  DCB 
Orientation: 

Yield  Strength:  124  ksi 
Uit.  Strength: 


Specimen  Thk:  0.25  in. 
Specimen  Width: 

Ao: 

Kjscc' 

Ref:  83689 


1  of  6) 


2  i- 

.4 


Kmax  (KsiVin)  da/dt  (10'^in/hour)  Kmax  (KsiVin)  da/dt  (10‘^in/hour) 


16.00  (min) 
20. 

25. 

30. 

35. 

40. 

50. 

60.00  (max) 


26.00  (min) 
30. 

35. 

40. 

50. 

60.00  (max) 


RMS  56 
Error 
22.24 


RMS  % 

Error 

9.79 


6-548 


da/dt  (in/hour) 


Condition/Ht:  1520F  1HR  WQ 
Form:  0.25  in.  Plate 
Specimen  Type:  DCS 
Orientation: 

Yield  Strength:  124  ksi 
Ult.  Strength: 


3  of  6) 


0  i- 

i 


Kmax  (KsiVin)  da/dt  (10‘^in/hour) 


26.00  (min) 
30. 

35. 

40. 

50. 

60.00  (max) 


RMS  % 

Error 

18.77 


- 1  Ti-8AI-1Mo-1V 

Specimen  Thk:  0.25  in. 
Specimen  Width: 

Aq: 

Kjscc' 

Ref:  83689 


RMS  * 

Error 

10.49 


Figure  6.21.3.2.3  (Continued) 


6-549 


da/dt  (in/hour) 


^  Ti-8AI-1Mo-1V  \— 

Condition/Ht:  1520F  1HR  WQ 
Form:  0.25  in.  Plate 
Specimen  Type:  DCB 
Orientation: 

Yield  Strength:  124  ksi 
Ult.  Strength: 


Specimen  Thk:  0.25  in. 
Specimen  Width: 

Aq: 

Kjscc: 

Ref:  83689 


Kmax  (KsiVin)  da/dt  (10‘^in/hour)  Kmax  (KsiVin)  da/dt  (10’^ln/hour) 


12.00  (min) 
13. 

16. 

20. 

25. 

30. 

35. 

40. 

50. 

60.00  (max) 


1.68 

5.53 

46.2 

135. 

179. 

175. 

175. 

201. 

298. 

373. 


16.80  (min) 
20. 

25. 

30. 

35. 

40. 

50. 

60.00  (max) 


RMS  % 
Error 
26.75 


RMS  % 

Error 

8.49 


Figure  6.21.3.2.3  (Concluded) 


6-550 


da/dt  (mm/hour) 


da/dt  (in/hour) 


Condition/Ht:  1520F  1HR  WQ 
Form:  0.25  in.  Plate 
Specimen  Type:  DCS 
Orientation:  T-L 
Yield  Strength:  124  ksi 
Ult.  Strength: 


- 1  Ti-8AI-1Mo-1V 

Specimen  Thk:  0,25  in. 
Specimen  Width:  1  in. 

Aq:  0.985  in. 

Kjscc- 
Ref:  83689 


Kmax  (MPaVin)  ^  ° 
4  10  40  100 


Environment:  5H20/1HCI 
-1000MV;  R.T. 


2 

10  =5 


Kmax  (KsiVin) 


Kmax  (KsiVin)  da/dt  (1 0'^in/hour) 


Kmax  (KsiVin) 


Kmax  (KsiVin)  da/dt  (10’^in/hour) 


46.50  (min) 

4980, 

50. 

5251. 

60. 

5848, 

70.00  (max) 

5819, 

17.00  (min) 
20. 

25. 

30. 

35. 

40. 

50. 

60. 

70.00  (max) 


168. 

903. 

3256. 

4993. 

5561. 

5665. 

6453. 

10102. 

22488. 


RMS 

Error 

1.56 


RMS  » 
Error 
40.62 


Figure  6.21.3.2.4 


6-551 


da/dt  (in/hour) 


Ti-8AI-1  Mo-1  V  I — 

Condition/Ht:  1520F  1HR  WQ 
Form;  0.25  In.  Plate 
Specimen  Type:  DCS 
Orientation:  t— L 
Yield  Strength:  124  ksi 
Ult.  Strength: 


Specimen  Thk:  0.25  in. 
Specimen  Width:  1  in. 
Aq:  0.985  in. 

Kiscc: 

Ref:  83689 


Kmax  (KsiVin)  da/dt  (10‘^in/hour)  Kmax  (KsiVin)  da/dt  (10’^in/hour) 


15.70  (min) 

16. 

20. 

25. 

30. 

35. 

40. 

50. 

60. 

68.00  (max) 


190. 

225. 

1047. 

2394. 

3328. 

3861. 

4278. 

5633. 

9067. 

15513. 


49.50  (min) 
50. 

60. 

70.00  (max) 


5721. 

5869. 

15346. 

16018. 


RMS  « 
Error 
35.81 


RMS  % 

Error 

8.89 


Figure  6.21.3.2.4  (Continued) 


6-552 


da/dt  (mm/hour) 


da/dt  (in/hour) 


Ti-8AI-1Mo-1V 


Condition/Ht:  1520F  1HR  WQ 
Form;  0.25  in.  Plate 
Specimen  Type:  DCS 
Orientation:  t-L 
Yield  Strength:  124  ksi 
Ult.  Strength: 


Specimen  Thk:  0.25  in. 
Specimen  Width:  1  in. 
Aq:  0.985  in. 

Kiscc: 

Ref:  83689 


5  of  6) 


0  ^ 


,o-’i 


^  A 

0 


o 

-2 

10 


Kmax  (KsiVin)  da/dt  (lO'^in/hour)  Kmax  (KsiVin)  da/dt  (10'^in/hour) 


29.00  (min) 
30, 

35. 

40. 

50. 

60. 

63.00  (max) 


RMS  « 
Error 

17.47 


RMS  % 
Error 


Figure  6.21.3.2.4  (Concluded) 


6-553 


da/dt  (mm/hour) 


da/dt  (in/hour) 


TI-8AI-IM0-IV 


Condition/Ht:  1725F  FC  1200F  3HR  WQ 

Form:  0.25  in.  Plate 

Specimen  Type:  CB 

Orientation:  T— L 

Yield  Strength: 

Ult.  Strength: 


Specimen  Thk:  0.25  in. 
Specimen  Width:  2  in. 
Aq:  0.25  in. 

Kiscc: 

Ref:  85855 


1  of  4) 


g 

>  ^ 
10' I  > 


-O  “O 

\  \ 

D  O 

-2 


Kmax  (KsiVin)  da/dt  (10’^in/hour)  Kmax  (KsiVin)  da/dt  (lO’^in/hour) 


21.00  (min) 
25. 

30. 

35. 

40. 

50. 

60. 

61.00  (max) 


2892. 

5436. 

6567. 

7067. 

8124. 

10376. 

11020. 

10999. 


17.00  (min) 

20. 

25. 

30. 

35. 

40. 

50. 

57.00  (max) 


5014. 

7759. 

11801. 

14738. 

16734. 

18121. 

20090. 

21366. 


RMS  56 

Error 

1.57 


RMS  % 

Error 

3.32 


Figure  6.21.3.2,5 


6-554 


da/dt  (mm/hour) 


da/dt  (in/hour) 


Condition/Ht:  1725F  FC  1200F  3HR  WQ 

Form:  0.25  in.  Plate 

Specimen  Type:  CB 

Orientation:  t— L 

Yield  Strength: 

Ult.  Strength: 


;3  of  4) 


2  1- 

4 


kmax  (KsiVin)  da/dt  (lO'^in/hour) 


16.00  (min) 
20. 

25. 

30. 

35. 

40. 

50. 

60.00  (max) 


7709. 

10915. 

16530. 

23037. 

29281. 

34200. 

37827. 

33748. 


RMS  % 

Error 

7.58 


- 1  Ti-8AI-1Mo-1V 

Specimen  Thk:  0.25  in. 
Specimen  Width:  2  in. 

Ao:  0.25  in. 

Kiscc: 

Ref:  85855 


RMS  % 
Error 


Figure  6.21.3.2.5  (Concluded) 


6-555 


da/dt  (in/hour) 


Ti-8AI-1Mo-1V 


Conditlon/Ht:  1725F  FC  1200F  3HR  WQ 

Form:  0.25  In.  Plate 

Specimen  Type:  CB 

Orientation:  t-L 

Yield  Strength:  150  ksl 

Ult.  Strength: 


Specimen  Thk:  0.25  In. 
Specimen  Width:  2  In. 
Aq:  0.25  In. 

Kiscc: 

Ref:  85855 


Kmax  (MPaVin) 


2 

_C 


Kmax  (MPaVin) 

0 


Environment:  32T: 
Water  lOOppm  Cl 


E  i 
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